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s math teachers, wo often hoar these complaints: 
"I just can't do math" or "Math was never my thing 


if 


Sometimes it's students who are frustrated in class; 


other times it's parents who can't help their lads with math 
homework. In the latter case, parents may unintentionally 
pass on their own rear of math to their children. 

Although we certainly understand that math comes more 
easily to soma than to others, we believe anyone can "get it” 
and should get it. It's very important that all kids learn math 
because it will be an essential skill in the twenty-first century. 
The puzzles in this book will help kids develop skills in arith¬ 
metic, geometry; number sense, logical thinking, and 
problem sol-zing, which term the foundation of mathematical 
understanding. 

Math is more than just a collection of math facts and 
vocabulary (although those are important). Math should also 
be a way ot thinking about and solving real problems. You 
can be an absolute whiz at the multiplication tables, but you 
won't find Them very useful if you are unsure when you 


v 











should be multiplying and when you should be dividing. 

Hero is a simple everyday life problem: There are forty-five 
fifth-graders going on a class trip to the Museum of Math 
Puzzles, Parent volunteers with minivans arc- driving; each 
van can carry* six students. The teachers plan to ha 1 /© 
enough cookies on the trip for each student to get four. How 
many cookies do the parents need to prepare and how 
many vans should they take? If your answer is eight vans 
and 180 cookies, yarn field trip will be a success. 

Math puzzles are both fun and rewarding we are confi 
dent that any child will enjoy doing the puzzles in this book, 
and knowing that you've solved a challenging puzzle is defi¬ 
nitely rewarding. Beyond simple enjoyment and satisfaction, 
puzzles also provide wonderful opportunities for learning. 
Challenging puzzles oner children a chance to practice 
skills they already know and also to stretch their minds and 
extend their knowledge by discovering new ideas. 
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J, uhn Libn ' 1 



A VERY BRIEF HISTORY OF NUMBERS 


o one knows who invented numbers, but it's fun 
to think that some early caveman named Qcg 
did it when he said "uhn," "uhn uhn." and 
uuuuuuhhhn," which meant "one," "tv/eT and "lots." 




The ©artiest written numbers were most likely 




Counting Sticks 

Tallies were found carved on 
of animal borie about SO,000 years old 
'.vhat do you think t hos e poople 

wdre counting? r 


tallies simple kne-s that each represent one 
object. You have probably 


used them yourself 
to keep score in a 
aame with a fricr.d: 


The Roman numerals* invented by- 
yes, you guessed it; the Romans, served 
many people over many centuries* and 
have- not been forgotten today. Can you 
think of how they migh T . be used? 


Roman Numerals 


You; / / / / / 
Friehd: /////// 


S' 1 1 1 H 1 1 1 H 

TU 1 ' 1 

11 i 

l|i 
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! 1 

1 1 M i 1 1 1 
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. 1 

ROMAN NUMERALS 

number 

Raman numeral 

I 

.. . . f 

5 

.V 

10 

. ..X 

! RO 

. 1 

! too 

.C 

500 


1,000 

..M 

5.000 

»B|*#B 8 B-II¥BB* V 

10.000 

l . 

.. . . Y 



It's 

about Time! 


Today, Hnmart numerak am 
most often used to show time 
(ste if you hdve a dock in your 
house ihdLuses Ronidri numerals.) 
and tidies ;trv to find Roman 
numerals ortold buildings and 
also i n m ovi es a n d vid eos) . 


Tho rules for reading the Roman numerals sound difficult 
but are actually very simple, c-r.ee you got the hang of it: 

L vVhen a symbol :s followed by a smaller symbol or 
symbols* you add up their values. 

For example: V! = G; CXXIH = 123; Dll - 502. 

If. When a symbol or symbols are followed by a larger- 
value symbol, you subtract their values: 

For example: IV - 4: CMXL - 940: CD1I - 402. 

So. the numbers for 1, 2, 3., 4, 5, 6, 7, 8, 9, and 10 are I, 11, 
III. IV V VI, vll,, VIII, IX. and X, Are you beginning to catch 
on? If so, see if you can handle the following puzzles. 
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Figure This Out 


When in Rome 


Which face would you see on a 
grandfather clock? 


Question: 

What would you use to count organic apples? 



Grandfather clocks use Homan numerals 
for each hear, but with a surprise: Four 
o'clock is represented with 1III instead of IV? 
See if you can find a watch with Roman 
numerals on its lace and check out four 
o'clock. 


► Try This 

Road All about It! 



Want so pfartirp ynuf Rf>mart numerals? 
How dbaut taunting a thousand 5 -quealinq 
piyi? Just qrdb Roman Numerals l to MM by 
Arthur Geisert (Houghton Mifflin Compdny, 
1596 ) and lelthefun begin. Well bet 
yo u nc v p f k new I here to u I d be so 
many pigs in one picture 1 


First, take a look at these Roman numerals 
and sea if you can figure out what numbers they 
represent. 


a b e 

} 

m 

XIV XXIX VII 1 

LX 1 

CDXI 





n r s 

t 

u 

CXUX MDCV[ ocn l 

MM DC. 1 X 

CMXXII 





Now. place the letter for each Roman numeral 
under the corresponding Arabic number to find 
the answer to the puzzle. 


Answer: 
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Adding and subtracting with Homan numerals is 
not easy; and multiplication and division are nearly 
impossible. 


XL1II + XXIV ^ nAYTl 

xcii - xxvi =_ uaxi; 

XV X IV =_(XI) 

XVIII - 111 = _ (1A) 


Arabic Numerals 

To simplify things, people eventually gave up Homan 
numerals in fen-or oi the Arabic system, which robes on 
ten digits—Q> I, 2, 3* 4, 5. G, 7, 8, and 9, 



Word 


dfgifi A number hut «il$o .1 weird far 
“finger." Coincidence? We think no*. It r s very 
likdy that the Orst people to start counting 
used their fingers—fust as little kids continue 
to do today. 


I 



Hidden Numbers 

Each of the following sentences has ai leas: one hidden Arabic 
number circle as many as you can End! 

1. I love my computer — when it works! 

2. Beth reeked of smoke after sitting by 
the campfire. 

3. My mother likes to weigh tomatoes on every 
scale in the store, 

4. Annie was even early for school last week! 

5* We can stuff our dirty backpacks in your tent. 
6. We like the mirrored maze room at the fun park 
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Practice Your Digits 

Get from START to END by moving around 
the square either vertically (up or down) or 
horizontal// (left or right), moving the number 
of squares given by the number you are on, 
(For example, if you are standing on 3, you can 
move three spaces up., down, left, or right) 


1 WT 

4 

2 

i 

2 

3 

4 

3 

3 

4 

2 

3 

4 

4 

2 

4 

2 

4 

3 

3 

2 

1 

3 

2 

4 

2 

2 

4 

2 

3 

4 

4 

1 

4 

1 

2 

E %£.' : 

E 


Tii-r 

3 

3 4 2 

3 

4 

1 1 2 

2 

2 

4 3 1 

4 i 

2 

3 1 4 

3 

4 

2 12 

t>L‘ 
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THE IMPORTANCE OF ZERO 


H ow important is "nothing"? Sometimes, it's 
very important But we humans didn't always 
un derstc nd whai exaotly ' ilothirir.j" is. 

We need zero for sever'd, reasons. For one thing, 
hew can you tell what's 15 - 15? Furthermore, vre 


need zero as a placeholder. Otherwise, how would 
you te.l the difference between 5 and 50, or between 
25 and 205? 



"Vourc 
worth ten 
times os 
much when 
you're 
with me!* 


What's 10 + 8 • 3 + T2 - 7 - 5 -15 ? ± 

jSimjqtou joj >j jo/vi jo *o] b;oijm v«?" 


Counting Sheep 

Numbers were invented to count 
things, For eaampfe, anearly herdsman 
might have wanted to know how m any sheep 
he hart. If he had no sheep, he would n't have 
wastedhistimecountingthem, sohedidn'i 
n ee d a n u m be r fo r them—that's w hy 
peo p! e rt i rtn't n eed ?ero for a 
Jong time! 
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ALL YOU NEED 19 0 AND 1 

hut does math really fast and always 
gets the right answer? No. it's not that 
smart k!d at school—it's the compute:. 

Computers don't have anything like fingers. 

Instead, early computers had simple circuits that 
act sort of like ordinary light switches—they turn 
on (I) and off (0). So computers do ad "heir math 
by just using zeros and ones. This ts known as a 
binary system. 

Mow does :he binary system work? Well it'd all 

about the number placement and the powers of 
2. Each place n in the sequence that is "turned 
on" (marked with 1} stands for a 2 raised to the 
power n: 

1 (2°) 2 (2 1 ) 4 (2 2 ) 8 (2 3 J 16 (2 4 f 32 (2 5 ) 64 (2°) 128 (2 7 } . . * 

So, a binary number 110 is actually 2 ' + 2 + 0, or 4 - 2 - 6. 



BINARY SYSTEM 


binary number 


Arabic numeral 


0. - 

I........ . 

10. __ 

11 vfe 

100 . 

101 . 

11 0 ......... 

111. . .. 

1000. . .. 

1001 . ........ 

1010. 


0 


. , . 3 
... 4 
, . . 6 
. . . 6 
... 7 
. . . 8 
. , . 9 
. . . 10 


On Oh Off? 



What time is it when the math teacher gees ta the dentist? Convert the 
binary numbers to find out. 


Number Decoder 
H 6 

I 3 

0 8 

R 2 

T 7 

Y 10 




1 - r — - 


in iooo iooo in no 


in no 


n 


10 111 1010 




'!' I' 1 1 


1 VI 1 


Ctiapler 6 


\ [\[i |i 11. i i i i i I' 111 i 
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Ml 


i 11111 f i d N 11H 
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A NUMBER WITH A NAME 


N ow you see that we just 

cant live without zeros. But 
there is another special 
number that is very important in 
mathematics. That number :s 71 


(pronounced the same as "pie"), 
and it represents the ratio of the 



math em n f if s; Basedonthe Greek word m on 
thoneln (to team}, mathematics measures and 
d e s c r i be s t h e 1 world w it h n u m bets- a nd sym bo Is. 


circumference ol a circle to its diameter: what you get if you divide 
the distance around the circle (circumference) by the distance 
across the circle (diameter). 


! I l | t p 

Cha 


pte 


n 

r 



How Close Were They ? 

101^57, Pegasus computerize u- 
lated Jt to 7,fl4fl decimal places. 
And in 1967, CDC 660fl broke a 
record by grvinq u* 3T to 500,000 
decimal places. Can you imagine 
haw much paper would be nec¬ 
essary just to print out this 
number? 


What J s surprising fo many people 
is that the answer turns out to be 
ihe same for any circle, no matter 
how big or small it is. 
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The European Way 

In s.ht! European decimal notation, 
decimals and commas are switched, A 
de l i m<j I h u sed to sepa r a te g ro u ps of thou¬ 
sand ^ and a comma is used between the 
units' place and the tenrhc' place- For 
example, ihe number 1,234.56 is written 
as 1.234,^6. This has confused plenty of 
Americans in Paris 1 


You can approximate the value of 71 with some 
String 3 ruler or yardstick and a calculator, bearch 
your home for circular objects: of different sizes: a 
cup, a large jar, a bicycle tire. For each item, find its 
circumference by trapping the siring around it 
and then measuring the shiny. Then find the 
diameter by measuring across the widest part. 

Th en divide t h e cii oj rnfc re nee by th e d i a m etc r. 
Because no one can measure perfectly, you 
will not get the exact same answer 
each time. 0 ut you sh nurd find that TC 
is around 3,1 to 3,2 no matter what 
size circle you measure. 


A Slice of H 


Pfeop’.s knew about Jt for a long time, but they had trouble trying to figure 
on: its exact value. Here tire ti few examples: 

* Ancient Babylonians estimated K to equal 3 P 

* Ancient Egyptians thought it to be 3*tGQ5. 

* An ancient Greek named Archimedes estimated 71 to he 
between 3 ,0 /7i and 3 ] /7\. 

* In China 1 P 5G0 years ago, Tsu Ch J ung Chi measured if to be 

* A great Arab mathematician, al-Khwarizmi, calculated JT to be 3*1416- 

Consequently mathematicians continued getting more precise, until 
humans gat some help from computers. 
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Making Sense of the Irrational 

The value of 71 has fascinated people for 
centuries, Mathematicians and ordinary people 
alike have spent years looking for patterns in 
the digits. Do some digits appear more fre¬ 
quently than others? Count up how many times 
each digit appfiars hfsimw And sec If you esn 
detect a pattern. 

Here are the first 201 digits of 7t: 




Words Know 


irrational: To many people, irrational means 
fool i sh or even t razy, an dm ay be that's h gw you 
are feeling about TC about now! Well, mathe- 
maiicrans agree, but fora different reason. In 
m a rhe mat i r s, it ra tiana I n lj m be rs are t hose ihsr 
ca n not b e rep rese n ted 3% a fra ct i on*— tbeyg o on 
fo reve rand ever v, i th no re peat i n g patte r n . 



3.1415926535., ♦,8979323846 ....2643383279 
5028841971 ......e9399375IO,„„.5820974944 

5923078164.. ....0628620899....8628034825 

342H70G79.S21400065I.3282306647 

093H446095 ....5058223172.5359408128 

4811174502.. ......8410270193 ,..,,.8521106659 

6446229489 ....5493038198 




digit tallies 


!ol«f 


0 


l 


2 

3 

4 

5 

6 


7 


8 

9 


Now, you can graph the results on the 
facing page to see if a pattern emerges. 
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DIGIT VALUE 


Number- Notions 


0 I 23456 7 89 


CO 

S 

o 

LL 

O 

CL 

LU 

QQ 



25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
IT 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
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'I 
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Lef's Gef Packing 

In the space nest to the word box {or on a separate sheet of paper) list all the words in the boxes 
rath the number 1. Then do the same foi '.tie words in the boxes numbered 2, 3, 4, 5. and 6. Finally, 
write eacn list of words as a sentence to i d out what Kayla and Dustin had to do to get ready for 
thair hiking trip. 


Call 

and 

bug 

to 

extra 

block 

bottles. 

Kelly 

and 

f lashJight 

Find 

snacks, 

Buy 

Pack 

bird 

water 

directions 

spray. 

the 

Fill 

for 

and 

ponchos 

books. 

jji 

Short 

binoculars 

Check 

sun 

batteries. 

and 

chocolate! 

park. 

make 

JH® 

sacks. 

State 

get 
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See Whaf I Mean? 


You usually add and subtract by writing numbers cr. a piece of paper, or using a calculator. But 
there are other ways to talk about number 5 , For example, people who know American Sign 
Language can use hand 3:ana.si Study the chad bein',-:. Then w’ k? die answer to each sign lan¬ 
guage equation in number form. See if you can sign the answcr r too. 
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ARITHMETIC ACTIVITIES 


A rithmetic is doing calculations with numbers, 
especially addition, subtraction, multiplication, 
and division. If you already know moat of youi 
basic arithmetic facts, you are ready to try the fol¬ 
lowing activities and puzzles. 



Word 


calculate: This term originated from the 
Greek word kafyx —pebble Or small Stone— 
because a tong time sgo. Greeks used small 
s to n es to do si m pie ca Iculat ions. 



Clock Math 


Arithmetic is lull of surprises. Don't 
believe it? Try this question on a 
friend: When does 10 + 4 — 27 He 11 
probably think you are crazy, but 
you're not. This question has a per¬ 
fectly sensible and important answer: 
When it ig 4 hours after fen o'clock- 
Adding and subtracting on a dock 
doesn't always work die same way as 
adding and subtracting regular num¬ 
bers. Use the clock ;c solve the fol¬ 
lowing problems. Then use the 
decoder and the numbers in the 
shaded boxes to f:aure out ‘.he answer 

w 

to this riddle: 

What lime did fhe mafh 
teacher go to the dentist? 


-Decoder - 

A =1 0 = 7 

C = 2 R = 8 
H = 3 S = 9 
1 = 4 T =10 
L = 5 U = 11 
M = 6 Y = 12 


10 + 

12 = 

11 + 4 

3 

+ 4 = 

8 * 3 

10 

+ 9 = 

11 - 3 

1 

- 3 = 

11 - 1 

5 

- 2 = 

12 * 12 
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Plus or Minus a Puzzle 



Calendar Maih 

Here is another practical arithmetic problem. When does 5 + 3^1? 
Three days after the fifth day of the week; from Thursday (5) to 
Sunday (1). 

It doesn't really make sense to say "Thursday + 3 
— Sunday," but if you j^ive each day of the week a 
number, then you can Ho calendar arithmetic exactly 
as you did dock arithmetic* The trick is, if your 
result is over 7, just suhfr&ct it from the total. In 
our example, 3 + 5 = 8; 8-7 = 1. Mow, what 
day is 12 days after a Wednesday? 4 + 12 = 16; 

16 - 7 = 9; 9-7 — 2* This means that !2 days 
after Wednesday is a Monday—Iwo weeks from then. 


Sunday = 1 
Monday = 2 
Tuesday - 3 
Wednesday - 4 
Thursday - 5 
Friday - 6 
Saturday = 7 



“The different 
branches of 
Arithmetic— 
Ambition 9 
Distraction, 
Unification* 
and Derision*” 


Lewis Carroll 



_ J When Numbers Don't Obey 

W hy d on't hou r 5 of the day and days of the we ek wtx k the 
same way as"normal' numbers? Maybe it has to do with limits. 
MormaHy. number go up as far as infinity, so you never have to 
Start Oven. With defined terms like the day {which can never have 
more than twenty four hours) or the week {which can never 
h ave mo re t h a n seve n days), y ou c an t goon fotpvp r a n rf 
therefore need TO Stan over, which messes up Lhetaku- 
I a lion. Canyon think of any other In stances when / 
numbers don't behave normally? / 
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NUMBERS WITH DIRECTION 


R 


ecall thai number e were origi¬ 
nally used to count things, like 
sheep, and it took centuries before 
a symbol was invented :o represent zero. 



Ai-e lh£r£ any numbers that are lass than zero'? 

Today, most people have heard of negative numbers, 
and know that they are not at all imaginary and are really 
quite useful. Think of where you may have heard c: num¬ 
bers like -5 and —10. Did you think of a ther¬ 
mometer? Negative numbers represent 
temperatures below 0 degrees (those 
are the cold days, whether you use a 


y 

Using a simple number substi- 
' \u\lon (A = 1, B = 2 t C = 3, 
and so oh), figure out tha 
coded word below to get the 
name of a useful math fool that 
well help to show you negative 
numbers and how they work. 
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Fahrenheit or Celsius thermometer). 

For every "positive" number, there is its 
twin "negative," and vice versa. These pairs are called "opposites": 
3 and 3; 12 and 12; 135,000,709 and 135,000,789. 



Q: How many times 
can you subtract 7 
from 83» and what is 
left afterward? 


A: I can subtract it 
as many times as I 
__ want—it leaves 
m 76 every time! 


Adding Signed Numbers 


Why would we want negative numhere? One reason 
is that mathematicians don': like problems that have no 
answer, hveryane knows that we can add any two num¬ 


bers, say 5-3. Mast people also know that in addition, 
the order of the numbers doesn't matter. The answers 
to j t 3 and 3 t 3 cue the same. 


Mow lot's try subtraction: 5 3 is no problem; 

everybody gets 2, But what if we switch the numbers? 
What is 3 - 5? Ts :t still £? Think of wheat subtraction 


means. I: you have five pieces of candy and give three 
to your little brother (very generous of you!), then you 
have i wo pieces left But if you hove three pieces of 
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candy and give five to your little brother . r . 
-iey. wait •- minute, you can't do that! And if 
you could, you sure wouldn't have r-vr, pieces 
leftl Sc a- least with candy, 3 - 5 doesn't make 
any sense: '.hero is no answer.. 

Mathematicians really hate- that. If you can 


do £ - 3, you ought to be able to do 3-5, 

So what :s the answer 7 To f:nd out we use 
a number line. Notice that if yet: pick any 
number on the number line, all the numbers 
to its left are less than it while all the numbers 
to its right are greater. 


1 1 1 1 |! l N I I I I I I M | | | [ | I I I I I I I I | | | M | . | j | | M 

£0 -I9-T& ’17 -ID -IS *14-13 -12 *11 -10 -9 -6 -7 -G >5 4 -3 -i -1 0 j 2 3 4 G fi 7 8 9 E0 J1 VI 13 14 1C lfi 17 19 


Adding S + 3 on ihe number fine is easy. 

You start at the 5,. and then count three more 
spaces to the right and see where you end up 
(which is always on B r since 5 + 3 = 8). Note 
that starting at the 3 and counting five sioaces 
to the right gets you to the same place (3 + 5 
= 8;. Subtracting is just as easy. To do 5 - 3, 
you start at die 5 and count three spaces to 
the eft. 


Now. what about 3-5? After you pass 0, 
you get io -1 (one less than zero), -2 (two less 
than zero), 3 (three less than zero), and so 
on—we use a negative sign in front cl the 
number to show numbeis that are to the left of 
zero an the number lino. If you move five 
spaces to the left of 3, you get to 2. So 3 - 5 
— —2. Now. what about 2 — 7? If you get -5, you 
are on the righ: track! 



Hard 

to Refieve! 


Even jfttr mdthematrcLarks, began 
thinking about negative numbers, num 
bflrsthai are less than zero, many nf them 
called such num be is 'fictitrou^y * ima gi¬ 
rl in y." or "uwless." 



The Bottom Line 

Can you come up with the rules for adding 
and subtracting positive and negative 
numbers? Here Is a summary; 


Subtract a positive number by 
moving left 

Subtracts negative number by 
moving right. 
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But wait—there's morel You can actually 
add and subtract using negative numbers as 
pent of the problem, instead of just die answer. 
Try these-: 

7 + (-5) = __ 

-4 - (-7} = __ 

Did you figure out how to do it, or docs it 
look totally impossible? Once you know the 
rules, it a really easy. Just keep thinking about 
the number line. If you see a ■ . you are 
counting to die right. If you see a . you need 
to count to the left. 


Let's do 7 t ( 5) first. This is an addition 
problem, which means you need to count 
irom 7 to the right. However, because the 
second number is negative, you actually have 
to switch directions and count five spaces to 
the left. That means 7 + (-5) = 2, 

| I I I I I I I » I 1 I I O H - 1 M il 
-5-4-3-2^01 2 3 4 S 6 7 8 9 10 II 12 

The same approach should work for 4 
(-7). Start at -4. Subtraction means moving to 
the left, but since the second number is nega¬ 
tive, we do the opposite and move right seven 
spaces, so -A - (-7j = 3. 

I — \-0—\ -\- I M ill MINIMI 

-S -4 -3 -2 -t 0 1 234EE7H3 10 It 12 


Connect the Dots 


Solve the following addition and subtraction problems using the number line. As you solve 
each problem, connect to the dot with the correct answer, Start with the dot labeled START + 
and do all the addition problems. Then pick up the pencil and move to the other 0 that is labeled 


START - and do the subtraction problems. 


D_ <ri 

Addition 

Subtree? ien 

A 

-3 + -5 = 

3-5 = 

B. 

-4 + £ = 

4 - -8 = 

C. 

-bb: 

5-? = 

D 

4 * -8 = 

- 4 - -2 = 

e 

7 + -2 - 

u 

cy 

i 

j^. 

F. 

•30 = 

11 
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-1 1 = 
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0 






idliM i 

i 1 i'ii 

| 1 | 1 | 1 ' L | Tl 1 

i ; i 

i i 

il i 

'd 

UNI' 

1 i . 

id 

d.i|d 1 

i i 

\ % 

»d 

11 si 

d i 1 \ 1 


huptftr 

ii 

2\ 



3 



4 i 


i 

5 



__ __ _ _ _ L M , 
































































Plus or Minus a Puzzle 



MAGIC SQUARES 


agic squares have been popular math puzzles 
for over 3,GOO years, and once were thought to 
have mystical powers. Follow these simple 
rubs to- complete your own magic square: 



1- Use each number only once, 

Hach row. column, and diagonal must add 
up to the same answer. 


. f£ 
V- 



7 ' Historical \ 

/ Squares 

Ov#r 3,000 ye$rs ago, ancient Chinese 
included magic squares in their mystical 
writings, Magic squares also appeared in, arc. 
for instance, Albrecht Outer's famous 
engraving atMelonchofto f 1514) includes 

a pi dure of a magic square. 


For this first magic 
square, use the num¬ 
bers from 1 to £♦ HINT: 
Each column, row, and 
diagonal adds up to 15. 






5 



— 



Try again, hut this time 
use only the EVEN num¬ 
bers from 2 to 16 (2 d 4, 
8, and so forth). HINT: 
Each column, row, and 
diagonal adds up to 30. 






10 






Try again, but this time 
use only the ODD num¬ 
bers from 1 to 17 (1, 3, 
5. and so forth). HINT; 
Each column, row, and 
diagonal adds up to 27. 
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Now, l@t 4 s make things 
more difficult. In the 
following magie square, 
some of the numbers 
are negative—you need 
to use every number 
from -4 to 4, HINT: 
Each column, row, end 
diagonal adds up to 0. 



Here is another magic 
square. This time, use 
Ihe numbers from 3 to 
5. HINT: Each column, 
row, fmd diagonal odds 
up to 3, 






1 






How Big Can You Go? 

It you think the 4*by-4 
square is hard, you'3] really be 
impressed by Ber. HanLln a 
scientist, inventor, statesman, 
printer, philosopher, musician, 
and economist (a jack of a;; 
trades!), famous for flying a 
kite during i lightning storm. 

In addition :o all his other fobs 
and hobbies, Ben liked to solve 
math puzzles. One of h;s math 
eruptical etc hievement s was ;< j 
s olve an S-by-B a nd 1 G-by-16 
magic square. That's human ’ 
gous! Yi si: v/\vw.pi ?y ,'es. org ! 
Franklin. i j i j ■:1 r;:ak < . a clcse: 
look at Ben's magic squares. 


So,, now you think you 
are a magic square 
pro? Not so fast! let f s 
make the magic square 
larger and see if you 
can still solve the 
puzzle* For ihe fob 
lowing square! use the 
numbers from 1 to 1G* 
HINT: Each column, 
row, and diagonal adds 
up to 34. 
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GAME OF 15 


H ere is another Addictive game you can 
piay! All you need is another player., a 
piece of paper, ana a pen . 

First, write down the numbers 1 through 9 
on a sheet of paper, like this: 

12 3 4 5 6 7 8 9 


Then, yon and another player take turns 
selecting numbers, When a number is 
selected, the player who chose it cresses it off 
the list and it can no longer he taken. The first 
person to got any 3 numbers that -add up to 
exactly 15 wins! 





For example: 

Player #T picks 5 
Player #2 picks 8 
Ptaijej- #1 picks 6 
Player #2 picks 3 
Player 4\ picks 1 
Player #2 picks 7 
Player #1 picks 9—and wins 

Player #1 wins because 
1 + 5 + 9-15 






Try Playing Game of 15 Yourself! 

To distinguish who picked which numbers. Player #1 tan cross off tfrienurnbeis 
by marking an X over it and Player £2 tan drtfe the numbers he or she picks. 
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SOLVE A CROSS-NUMBER PUZZLE 

Y ou have probably seen crossword puzzles, and it's possible that you have even 

solved one or two yourself. But what about cross-number puzzles? Does it sound 
like something you'd like to try? The cross-number puzzle in this chapter is spe¬ 
cial, In order to solve rt, you have to read Ihe following story for clues, so pay attention! 


The Camping Trip 


here was an old lady who lived in a shoe. She had so many children 
she didn't know what to do. 

Well., one day, she just couldn't stand it anymore. Jamie was fighting 
with Orville. Wilbur wanted a snack, Oscar and Ophelia were diawing 
crayon pictures on the walls, and Hortense was crying because Dclphinia 
had stolen her Math Puzzles hook. And it was just seven o'clock in the 
morning. 

"Enough already!" shouted their mother, "I need some peace and quiet. 
All of you, play outside for the rest of the day. Batter yet, canoe over to 
Mystery Island and play there. Even better, make it a camping tripl Yes, 
everybody go camping on Mystery Island. Don'* come back until 
Christmas." 

At first this seemed rather harsh but then everybody remembered that 
Christmas was just two days away. This get the children, who had been 
quiet for just a moment, all excited again. "Out!" yelled the mother. 

The children immediately began preparations. vVith three kids to a 
canoe, they needed a dozen canoes and two paddles for each 
canoe. Each kid grabbed clean underwear, two extra pairs of socks, 
exactly four pounds of food and fifteen pounds of equipment (bowls, 
cups, silverware, sleeping bags, flashlights, handheld video games: 
Hux tense took along her Math Puzzles book). 
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A' eight o'clock in the morning, they piled into the corices and paddled 
out to Mystery Island. The trip took just throe-quarters oi an hour and was 
uneventful until they had almost reached the island. Jamie was leaning 
out ove: the edge of her canoe when she said. Hey we re in nance 
number 29. :i 

"No, you're not," laughed Geitrude from another canoe. You're reading i - 
upside down!' 

"1 am?" asked Jamie, and tried to twist around to see it right and 
promptly fell in the lake. "Yeowl" she shrieked, while splashing hurriedly :o 
shore, "this water is FREEZING!" 

Jamie quickly get out of her wyi clothes and crawled into her sleeping 
bag from where she ecu to supervise the selling up oi the tents. Originally 
the kids wanted to sleep three to a tent but they didn’t have enough rents 
so they crowded in four to a tent. Five of the terns were just enough tor the 
boys, the others were for the girls. Unfortunately, 
no one lied remembered tc bring tent pegs, so 
the rest of the morning was spent scrounging 
up pieces of -wood until there was enough lor 
twelve pegs lor each tent. The kids then arc- 
a hearty lunch of chocolate-chip cookies. 

The next order of business was to build 
a fire, which wasn't easy because so much 
of the available wood had been used lor lent 
pegs. Things weren't looking too hat until Rupert 
brought over a big piece of wood, broke it in haii and fed it to the fire 
dial immediately started burning much be ter. All the kids cheered except 
Dominic who yelled. "Rupert, you dodo, that was a canoe paddle!" 

The afternoon was spent exploring the island playing games, listiing, 
and talking about what everyone noped to get tar Christmas. Jamie stayed 
in her steeping bag all afternoon, playing solitaire and waiting for her 
clothes to dry by the fire She chdrivan many solitaire games after the 
wind blow her cards around and the Seven of Hearts landed in ihe fire. 
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Dinner was more cookies, touted over the lire this lime: oft or 
that, the children a II sal a round telling ghost stories. This vvos 
great fun until Mabel, with big eyes, raid quietly. "Uh, guys, 

J think I hca: something creeping around m the woods IT 
Instantly, everyone was quiet and all ears were listening foi 
noises. Alter a few minutes, they all heard a distinct " whooo- 
oa-oo/ immediately, everyone ran :cr the tents and dove into theii 
sleeping bags and didn't come cut until morning.. 

The next day, i ysander got a lenglh of rope 
and tied knots in [[ every seven feet to make it easier 
to hold on to. lie ended up with nine knots, including 
ore at each end. 7 bo children spent the morning 
making up different teams and waging tug-of-wars 
with Lysander s rope until it broke, later in the day 
some of them held a iisiting contest. Maxwell won by 
catching the most ft ah. Penelope caught half as many 
as Maxwell, Guinevere caught a third as many as 
Penelope did, and Baxter caught one-quarter as 
many as Guineviere. Baxter's fish was so small that 
he let ii go. Ho one else caught anything. That 
night, they had a fish feast. 

Hie next morning, all the children were up early < :nd 
eager tc gel home. But they were shot 5 one canoe paddle and no one 
was sure what to do about it until Xavier suggested they tie all the canoes 
together end to end and make a big super canoe. The canoes were each eight 
fee* long and when they were all lied together bow to stem they vrere hard to 
central The supercanoe was veering left and right, like a huge water snake, as 
tnc kids tried to cross the lake. Nevedheless, the kids made i: home m _ ne hour, 
arriving a: 8 o'clock in the morning. Their mother, well rested, was delighted to 
sfifc them back and they all celebrated a great Christmas. (Except their 
neighbor feigns, who insisted lor many years after that he had seen a sea sei- 
pent on the It ike thru Christmas moiniruj.J 
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Now you can iry to solve ihifi crossword puzzle using 
the dues you read in the story , , * 



Across 

1. Number of campers on the trip 

3. Dale on which they returned 

home 

5. Total length of the superoanoe 

6. Total number of canoe 5 plus 
tents 

8. How many minutes it took to 
get home 

9. Total number of hours the trip 
lasted 

10. N u in tie r of padr J le s on way 
home 

11. Total number offish caught 
during the contest 

1 2 . Le ngth of Ly sa nd er's rope 
{before it broke) 

13. Total weight of food and equip¬ 
ment in each canoe (pounds) 

15. Number of hours from noon to 
midnight 


Down 

1„ Wa le s' t em p era l u re, accordJ n g 
to Jamie 

2 . Jamie's canoe number 

3. Number of girls on the trip 

4. JAMIL on the telephone 
?. Total number of lent pegs 

needed 

10. Total number of socks on the 
trip 

11. N u m be r of rn r nute s it too k to 
get to the island 

1.3. Number of cards left in Jamie's 
deck 

14, Number of ears that listened 
forghosts 
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A Puzzle of Your Own 

Did you like Ihe story end Ihe cross-number puzzle? 
Maybe you con create one for your friends or family 
to solve. You can be as inventive as you like—to pro¬ 
vide clues, make up & story, provide word problems, 
or simply give clues that the puzzle solver is likely 
to know. 
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Cross Sums 

You must figure out what combination of numbers to 
use sc that each column or row adds up to the totals 
shown in the white numbers. The white arrows show 
you in which direction you will be adding, and we have 
left you some numbers as hints. Better sharpen your 
pencil! 

Here are a lew simple rules: 

* You are only adding the numbers in any set 
of white boxes that aro touching each other. 

* Use only the numbers 1 through 3, Each number 
can only be used once in each set. 

Remember, you need to think ahead a tittle bit. 

Each number has to be eorreut both across and down' 
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Fibontied series : A se r i es of num her? t h at 
begin with I „ \„2 r 3, 5, 8,13 r and soon, where 
the two first numbers add up to the third 
H + l-^2), the second and third numbers add 
up to ihe fourth [1+2=3), and so on. This 
sequence was devised by Leonardo Pisano 
(Fibonacci), a mathematician who Jived in 
Pisa. I taly, be twee n 11 70 a rid 1 2 50. 
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Solve each of the following prnhlems. Watch the signs carefully] Shade each answer on 
the number grid to discover the hidden message, HINT: When there's an equation with 
parentheses [ ] around two numbers, do the peri of the problem inside the parentheses first. 


HIDDEN MESSAGE: 

Professor Proof's bumper sticker tells about his favorite kind of calculation* 
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67 

63 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


1x1- 

15 4 15 - 

29 x 2 = 

2 + 1 = 

(15 x 2) + 4 = 

(60 x 2) - 60 = 

2 4 2 = 

(18 4 18) + 1 = 

16 4 16 4 IS 4 16 = 

12-6 = 

(14 x 3] - 3 - 

CO 

o 

1 

o 

II 

3 + 3 + 1 = 

(12 x 4] - 5 = 

(10 x 7) + 3 = 

5x2 = 

(12 x 4) - 1 = 

(10 x 7} + 7 = 

22 - 11 = 

25 x 2 - 

(10 x 8} + I = 

22 - 11 + 5 = 

52-1 — 

41 4 41 = 

7 4 7 4 7 - 

[25 x 2} 4 2 = 

41 4 41 4 1 — 

25 - 2 = 

(17 x 3 \ + 2 = 

(04 x 2) - 84 = 

25 x 1 = 

(17 x 3) + 3 = 

(10 x 8) + 8 = 

18 4 9 = 

5 x 11 = 
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MIGHTY MULTIPLICATION 


uliiplication :s nothing more than a shor.cut to addition. Let s say 



j you have five baskets wkh apples, and each basket contains 
seven apples. If all you know is addition, you will have to do the 
following problem: 7 4- 7 + 7 + 7 - 7. Or, if you know hew to multiply you 
can just do 7 x 6, Either way. you will get the same number of apples: 35,- 




v y 


Play Five in a Row 


Improve your multiplication skills by 
playing Five in a Row. a game of mul¬ 
tiplication tic-idt-toe,. at httpffnu.F), 
ruu.n //w i s we b/en fa pple t s fh tmlf 
QQ023fv,e!come.h tnii. 


Multiplying on Your Fingers 

Here's a trick you nan fry with your friends—show 
them how fo multiply hy nine on your finders. Hold 
your hands out in front of you. Thao follow the fol¬ 
lowing example. 

To multiply 4x9, bend down the fourth finger 
from the (eft. The number of fingers to the left of the 
bent finger represent the "lens" digit and the number 
of fingers to fhe right represent the ' ones" digit, so 
fhe answer is 36. This trick works up to 9 x 9 = 8L 


■ To Multiply 9 hy Any Digit* 

Can you figure out how fhe finger mul¬ 
tiplication trick works? Here is another 
way to look at it—fry to multiply 9x6: 



/T -- 


El 

: 

j 


The "tens" digit: 6 - J = 5 
The "ones" digit: 9-5 = 4 

9> 

Therefore, 9x6 = B4. Right? 
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Russian Peasant 
Multiplication 

In Russia, peasants used to .;se an 
interesting technique for multiplica¬ 
tion— halving doubling, and adding 
numbers. '/•/:ter you have two num¬ 
bers that you need to multiply, keep 
doubling one as you divide the other 
in halves (ignore any remainders oi 
fractions). If the number in the halved 
column is odd {including the original 
value), mark the doubled number for 


HALVE THIS 
COLUMN 

DOUBLE THIS 
COLUMN 

MARK THE 
DOUBLED NUMBERS 
WHERE THE HALVED 
NUMBER IS ODD 

22 

44 


11 

83 

+ 

5 

176 

+ 

2 

352 


1 

704 

+ 


Surr = 9S8 


addition later. At the end, add all the marked doubled numbers. Sounds compli¬ 
cated? li wid make a let more sense with an example. Let's take 22 x 44. 

In the first column, there are three odd numbeis; \ 1, o, and L Theii co:re¬ 
sponding doubles are SB, 17 o. and 704:88 - 176 - 704 - 963. So, 22 x 44 - 96-3. 
If you don't believe this, check by using your calculator! ^ ^ "" ^ ^ 



HALVE THIS 
COLUMN 

DOUBLE THIS 
COLUMN 

MARK THE 
DOUBLED NUMBERS 
WHERE THE HALVED ■ 
NUMBER IS ODD 

25 

34 



Sum = 


^ How about trying one for your¬ 
self? Try using the Russian peasant 
method to multiply 25 by 34. 


Practice 

ChisenSop 

ChfeunBop H an ancient method of 
doing basic math using your fingers. 
Kids who are good at ChisenGop can 
add and subtract as fast as a calculator! 
Chuck out www.kiingofiXSr rupur.edu/ 
-ahorrisfchis/chis/hlmfioi pictures and 
lessons, 


! ! 1 ' 1 I i 


Chapter 


i i 


h i 

i|i 

it 1 ' '1' 

'M 

F H 

6 



7 




1 1 

.. 

i.i 

Ui I'M 

t|! 1 | i 

i . i | i 

in 

Hi 

8 


I 

9 

' A P 

pendix 















































The £J£WTH/jV(?VLIP ' 


Math Puzzles Book 



Positive and Negative Numbers 

Ir. Chapter 2, ycu learned hew to add and subtract positive and 
negative numbers. But what ahou: multiplication? Do the same 
rules apply? Actually they don't. In fact, the number line method 
doesn't work for multiplication. Instead, it rreght be helpful to 
imagine a video of a person, who is walking backward and for¬ 
ward, People can walk backward ar.d forward, and the video can 
be played forward or rewound; 



To Make a Long 
Story Short 


The nice thing ib Lhdl the^e exact yrn^ 
rules •■voj'k for division, so you needn't 
learn any more new rules. In fact, these 
lour rules are usually shortened to make 
them easier to remember; For multrpli- 
cat ig n and d i vi si o n, i f the s i g ns a re 
some., the answer is positive. If the 

V signs are opposite, tht answer J 

\ is negative. *—w. ^ 


Walking forward is 3 positive action. 

Walking backward is a negafivR action* 

Rfm running forward is positive* 

Film running backward is negative. 

Imagine that yen videotape your friend walking forward. If 
you watch it on video played forward, you will see your 
friend walking forward. This represents multiplying two posi¬ 
tive numbers: (+J >: [+J = +. Now, if you rewind the tape, 
pur friend will so cm to be walking backward: { + ) X (-) - 
bow imagine you videotape your friend walking backward 
and Then play the video forward. On the screen, you will sec- your 
friend walking backward: (-) >: ( + ) - But 

what if you took that same film and played 

* ■ 

backward? b would appear that your frien- 
actually walking forward: 
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Mow you arc ready :or some fun with multiplication boxes. A multiplication 
box has six multiplying problems: Each row and each column are separate 
problems: the first two numbers are multiplied to go: the third nun-her. 


Ihe following multiplication box is filled 
out for you, with explanations on the 
side and bottom* 


-3 

4 

-12 

2 

-6 

-12 

-6 

. . 

-24 

144 



'.^3 x 4 - -12 

(2 x -6 - 12 
(-6 x-24 = 144 


Now, complete each of the 
following multiplication boxes: 


-4 

5 


-9 




30 



7 

10 




-11 


-10 





21 

-5 


10 


-6 



-3 


-18 




-21 


1008 


M' 


■I 


l Chapter 6 


i n 


nr 

7 
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DAUNTING DIVISION 


W hich arithmetic operation is “he mas 1 

difiic.it? Most people :hmk i:'s division, 
.Problems like 42 - 7 = 5 are not too 
bach you ;ust memorize them. Hopefully you 
already have your division facts memorized or 
maybe you are working on ■hern now in school. 
Problems hke 542 7 are harder. You have to 

learn how to solve them. 



Word 



obelus: The symbol "V used ro indicate 
division, The word comes from The Greek 
word obebs, for spit oi Spike, a pointed stick 

\ used For cooking. The symbol Fids been used 
as a division symbol since around 16 S 0 . 





O ^3 

€f- 


Musical Math 


One of the things :hai makes division difficult is that unlike 
addition and multiplication, even when you star! with two whole 
numbers, the answer 1$ no: always a whole number; it may be a 
decimal (lor example, 43 + B - 5.37b}. This is different from 
adding or multiplying. When you add or multiply any two whole 
numbers, your answer is always another whole number—no 
exceptions. Mathematicians say that whole numbers are closed 
for addition and muthpkeation. 


__ -A 
1 
I 


Use division to complete the fen prob- 
Jems, Then cross off the Answers in the box 
below. The remaining letters will spell out 
the answer fo the following riddle: 

What comes before a tuba? 


V 

A 

U 

O 

R 

N 

Y 

M 

31 

45 

47 

15 

19 

12 

21 

29 

R 

E 

B 

R 

M 


A 

W 

44 

13 

15 

33 

25 

IS 

zz 

14 


5J95" 

4j72 

7J175 

3)141 

0 

8) 168 

6)264 

8J264 

6JI86 



3j87 6j84 
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Divisibility Rules 

So, is there any way to tell whether a division problem is going to work out to a whole 
number? Yes, there is. There is a set ol rules nailed Divisibility Rules :hat roll whether the answer 
to a division problem wiL be a whole number without actually having to do the -eng division. 



:iy 





.■.I 


X 




i 

* 

2> 


Yr4 



Dividing by 1; If you divide a:i 
whole number by 1, you always 
get a whole number. 


Dividing by 2: Kven numlrers 
"evenly" divide into 2. C'dd 
numbers divide into 2 with an 
"odd one out.''' 

Dividing by 3: Add up the- digits 
(twice, ii necessary); if the sum 
is divisible by 3. then the 
numrier is too. Let’s say you 


b 


S = 42: 4 


Dividing by 4: Lock at the last 
two digits. Ii they arc divisible 
by 4. the number is as well. For 
example, the las: two digits of 
2357924 are 24, which is divis¬ 
ible by 4* Therefore, 2357924 is divisible by 4, 




Dividing by 5: ii the last digit is 
a 5 or a 3. then the number is 
divisible by 5. For example, 
2357925 is divisible by 5, 
because the last digit is a 5. 


Dividing by 6: d the number is 
divisible by bath 3 and % it is 
divisible by 6 as well For 
example, 2157924 is divisible 
by 6 because it is ever, (divis¬ 
ible by 2) and the digits add up to 30, which is 
divisible by 3. 



L + 2 + 3 “ 

C a) 

Dividing by 7: la tine out It o 

divisible by 

number is divisible by 7, lake 

1 + 7- 8 + 

%' / 

/ A 

the last digit, double it, and 

3 divisible by 

f r 

subtract it from the rest of the 

>y 3, 

number without the last digit. 


you get an answer divisible by 7 (including 0}, 
then the original number is divisible by 7. If 
you don't know the row number's divisibility 
you can apply the rule again, For example. 
161 is divisible by 7 because 2 x 1 (the ,ast 
digit) = 2 and 16 - £ — 14, which is divisible 
by?.. 
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Dbiffing hy B: If the las: throe 
digits c: a r .amber are divisible 
by 3, then so is the whole 
number. How do you check the 
last three digits? If the first digit 
is even, and the last :wo digits are divisible 
by B. the number is divisible by 6. If the first 
digit is odd, subtract 4 from the last two 
digits; 'be number yyjl be divisible by 3 if die 
resulting last two digits are. For example: 

* 2448: Check the last three digits,. 448. 

Hej e 4 is even and 48 is divisible by 8. so 
2448 :s also divisible by 3, 

* 192: Here. 1 is odd, so you need to sub¬ 
tract 4 from the las' two digits: 92 4 - 88; 

38 is divisible by 8. so 192 is as well. 




Dividing by 9: Add the digits. If 
they-are divisible by 9. then I he 
number is as well. For example: 
52836 is divisible by 9 because 
5 t2-8^6 + 6 = 27, and 27 
is divisible by 9. 



A Problem with 
No Answer 

There is one case in which division is not allowed, Dn you 
know what ic it? Try the following problem: ?_ + 0. Since divi¬ 
sion is. ihe opposite of multiplication, this is the same as asking, 
What number times Dwili equal 2?' Any number multiplied 
byO is enuaStnO, so it's impossible to have a number that, 
when mu it i plied by 0, will equal 2. That's why 2*0 
really does, have no answer. Division by 0 rs 
simply not a I rowed. 



Dividing by 10: If the 

number ends in 8, it is 
divisible by ID. 



Dividing by 11: Keep sub¬ 
tracting the last digit from the 
previous digits until you can 
toll if the resulting number is 




solidus: The slanted bar V used fur fractions 
division, Du ring t he Rom a n £ mp i re, tfl e s nl i dus was 
u go!d turn. On the reverse of the coin was a picture 
Of as pea t baa r er ; w i t h i he spea-rg o i n g f rom I owe r Je ft 
to upper right This spear became The symbol 
fracTior.s and division. 
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divisible by 11. For example: 
645634 :s divisible by 1 2 because 64563 4 - 
64559; 6455 - 9 - 6446; 644 - 6 - 633; 63 - 8 
= 55, and 55 ;s divisible by 11. 

Divkfing by 12: Check for 
divisibility by 3 and 4, 
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Dtepping Stones * Your goal :s to cross the river on stepping stones. Each 
time you need to take a step, roil two dice and add the numbers. Use the divisibility 
ru.es to find a stepping stone that has a number divisible by your dice roll and place 


your marker on the atone (you and your partner should use different sets of 
markers-—if you use pennies, your partner can use nickels or dimes). 

Take turns rolling the dice and placing a marker. The first person fo connect a line 
of markers (including along a diagonal) from one bank of tbe river fo the other winsl 


fJ 1 * £ Mir 

r, * r »! -- r r . 





270 

1386 

350 

990 

336 

864 

495 

1155 

297 

210 

162 

1001 

315 

576 

504 

168 

1260 

280 

792 

594 

441 



396 

308 

720 

1056 

1000 

770 

432 

990 

1 188 

512 

220 

243 

840 

363 

1320 

144 

693 

360 

660 

1331 

440 

729 

1440 

1500 

252 

462 

924 

SlftrliSU 

972 













The ;ip Math Puzzles Book 




* j ft 


*1 ft 



PRIME NUMBERS 


si's see. Rrime beef is :he lies; beef 






so prime numbers mus: he the best 
2s® numbers, right? V/el. maybe orime 
numbers are not the best, but they are 
very important. 

You can probably figure out the firs: 
severed prime numbers in your head. But 
as the numbers get bigger, it gets harder to 
know il they are prime (quick, is 91 a prime 

number?}. Far thousands c: years, people have been curious about. 


Words Know 


& 

prime number: A number that is diviiib's by just 
two different numbers. 1 3nd itself. Seven is prime 
because it cancmty be divided by 1 and?- Eight isnot 
a prints number because besides 1 and S r it is also 
divisible by 2 and 4. The word prime comes from 
primus, the Latin word for “first." 


ways to find prime numbers. The Greek mathematician Eratosthenes 
invented one such way more than two Ihousarid years a£o. 






Is I a Prime Number? 


Most mathematicians do not consider 1 to 
bo either a prime or a composite number. It is 
a special number in multiplication because 
you can multiply any number by 1 and the 
answer is the same. Because of this property 
i is called an identity for multiplication. 
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The Sieve of Eraf os-fhenes 

The Sieve of ErsHosIhenes is a method for finding prime numbers 
on a number grid, and you can try if yourself by working with a 
number grid* * first, circle the 2, then cross out oil hie numbers 
that cire multiples of 2. * 7hen, circle the next number not 
crossed out, 3, and cross out all numbers that are multiples of 
that number. • Continue to circle the numbe] closest to the 
beginning and cross cut all its multiples until all the numbers 
•are circled or crossed out, * When you cue done, the circled 
numbers arc prime numbers and the crossed-out numbers are 
composite numbers. \ 
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GROWING BY LEAPS AND BOUNDS 

I n the previous chapter, you earned ihat multiplica¬ 
tion is simply repeated addition. But did you know 
thui there is an operation that substitutes far 
repeated rnukipliu alien 7 

Here is an example: 3 x3^3k3x 3 - 3 C - 243, 
Tne 3 here is called the base, The 5 is the exponent, and 
the answer, 243, :s the power. 



A Calculator Tip 

On many calculators, you lj^p exponents 
by pres^iriy d key marked :c'„ Put in the 
base number first. 3, then press 
the x v key. then press the 
exponent value, 5 , then 
press the - key. You should 
se e 24 3 a s rh* an 5 wer. (A fq 
calculators uso the symbol A 
instead of the x> r ke y.) 
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4+" 

It's Growing 


A 

V 


■'A 

■X 

and Multiplying! 


The Allowance Scam 

Tou may her,ns hoard about the famed allowance scam that 
made a few lucky math-vriz kids into millionaires—at their parents' 
expense. Hera is how it works: Tell your parents that you are willing to 
accept two pennies tor vaur allowance, but with one catch, Every¬ 
day* the allowance should be raised to the next power. If your 
parents agree, how much money will your allowance be by 
fbe end of the month (in Ihirly days)? 


V- 


As you may h ave n nored w iT h 7 h e 
allowance example,. exponents on 
whole numbers con quickly lead to 
so me very large answers. Many things 
in both nature and peopled lives 
(though prohably not your 
allowance) growhy repeated multi¬ 
plication instead of rep eared 
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Day 1 
Day 2 
Day 3 
Day 4 


2 * = 2 
— 4 
2 s = 8 
2 4 - 16 


. L adcfitSon, Such growth is called 

exponential growth. 

tj- 

- j r- 


£ 


If you continue receiving your payments for thirty 
days, haw much wilt you be entitled to receive on the 
Iasi day of the month? 

2 30 pennies = 1.073,741,824 pennies or *10,737,418,24 
—over fen million dollars! 
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SQUARES AND RADICALS 



queue numbers arc numbers that are the result oi 
mu hp-yma the same number twice. In ether wards., 
they can all be written with the exponent 2: 


12 _ h r 2 i = 4 32 = 9 42 - !G( 52 = 2B = 26, . 


* * 

fl * 

V/ 


* * 

W 


t * 




* * 

V' 



rou can sec what square numbers look like when you look at floor tiles, 
like the ones you probably have or. the bathroom floor. 


1X1^12 = 1 2 x 2 - 2 2 = 4 3x3= 3 s = 9 


< 

Complete the table to 

•■•-Q r 



i;; find more square numbers. 


11^ 


"xy'.xy 


5 2 = 25 

13 2 


6 2 

14 2 = 


? 2 

15 2 


8 2 

ie 2 


9 2 

17 2 


I0 2 

18 2 


II 2 

19 2 


I2' J 

20 2 = 


4 x 4 = 4 Q = 1G 




1 1 1 i 1 | 1 

111 

ip 

Mi 

J1 1 

M 1 

IM 

1 1 [ 1 1 1 

Chap! 

ir 

a 




7 



8 


1 1 * n 111111 

rp 

1 1 

9 


i|i 


1 1 


Mi 

Mi 

Mi 

ip 

'M 

{lbs 


























































The S/WflHMfcWP - 


Math Puzzles Book 



G«oQr Gardener 

Use the decodei to figure out the answer to this riddle: 


Why did the mathematician plant 
his garden in milk cartons? 
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Radical 
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A Radical Sign 


* * 


* # 


* » 


you know that subtraction is the opposite of addition 
and division is the opposite of multiplication. The opera¬ 
tion called squaring also has an opposite, called the 
square root, A square root of a miribei is written using a 
radical sign: \36 means "What number must I square (mul¬ 
tiply by itself) to get 357" I: you know your multiplication 

foots, you should be able to find an answer fairly easily it's 
6 r because S x 6 = 36. Now that you know what a square root 
__ means, f:nish filling 2:1 “lie following table. 


vy 




V 4 
V9" 

\ 

\5b 


T 

2 


v36 

\64 

V 


G 

7 


9 


V 100 


* * 


The Square Root's Double 

Did you know that v3q has another square root in ad ail on to 
6? Can you think oi what i: is? What other two identical numbers 
can you multiply tc get to 36? Haw about -8 x —6? All positive 
numbers really have two square roots that are opposites of each 
other, one positive and the other negative. 
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Math Puzzles Book 



On Your Mark! 

Answer each equation ivith a number 
between 1 and 10, Then read the phrases in 
order (rend the number, too!) from least to 
most to find a popular way to count to the 
beginning of a race! 


is 

- 3+4 

a 

4+2 


to get ready, 
for the money, 
to go! 

for the show, 


Drawkcab (Backward) Numbers 

Palindromes, art words that reed the same for¬ 
ward and backward 'Racecar' is a palindrome. 
Numbers can be palindrnm p<l i t t hey art the same 
forward and backward,, like 121. Mere's how m 
make you r ow n p d Iiiid ru ri i e nurn ber sl 

■ Siart with any number: 49 
’ fleverse it: <54 

* Add the two: 49 - 94 - 141 

■ Reverse the sum: 341 

k Add again: 143 4 341 = 4&4 

Pi es to! You've got a pa I i nd ramp number: 404, 




THREE IN A ROW 

T his is a game fnr two players. The goal 
of the game is to identify SQUARE, 
TRIANGULAR (divisible by 3 ), and 
PALINDROME numbers and be the first 
player to get three of your markers in a row. 
To play, you will need: 

* A paper dip 
* A pencil 

* Two sets of different place markers 

(such as coins, buttons, or small candies) 

Use the point of a pencil to hold one end 
of a paper efip at the center of the spinner 
end spin the paper clip. 
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Radical Reasoning 




1 

105 

99 

49 

21 

88 

3 

16 

11 

22 

25 

55 

100 

111 

91 

77 

9 

15 

4 

101 

78 

66 

6 

44 

64 

10 

242 

141 

121 

33 

81 

[_ 

45 

28 

l 

131 

36 

' 44 J 


A Never Ending Jar 


Player 1 
spins the 
paper clip end 
places a marker on a 

number an the grid that matches the cate¬ 
gory picked (for instance, if the paper clip 
lands on "square," Player 1 can place a 
mark on 4, 9, 1G, and so forth}* Then, 
Player 2 does the same* Players take 
turns to see who can get three of their 
markers in a row first. 

HINT; Some of the numbers fit more 
than one category* 


An ancient Chinese porcelain jar has a sea, an Island, 
two cou ntri es ea ch wi l h th ree rn o u nta i n s r a nd so o n 
in Anno'.s Mysterious Multiplying Jar by 
Masaichiro and Mitsumasa Anno (Philomel 
Books, 1983), See how factorials can repre¬ 
sent the total number of mountains and 
much I a rg e r n u m I j e rs! 
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The tMtWTUM/efclp ■ Math Puzzles Book 


Rou> tour can You Go? 

F our is a very powerful number. With exactly four fours (4444), 

you ean make lots of other numbers. Using addition, subtraction, multi¬ 
plication, division, and square roofs, as well as some parentheses (to 
show whaf to do first), see if you can come up with the numbers from 1 to 15, 
We've done 1 as an example, but feel free to do it again—most of these nan be 
done more than one way. 

1 = EXAMPLE: 4^4 + 4- 4 = ! 

2 = 

3 = 

4 = 

5 = 

e = 

7 

8 = 

9 = 

10 = 

11 = 

12 - 
13 = 

14 = 

15 = 

HINT: Stumped? Don't forget that \ 4 = 21 
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Radical Reasoning 




your tfuwiber's Up 



ee how many common phrases or familiar objects you oan think of that relate to the 
following numbers, Can you fill in slf the blanks? Wc did a few to get you started. 



1 


1G 


2 


17 


3 

1ITTLE PIGS 

18 

l 


4 


19 


S 


20 


G 


21 


7 


22 


a 


as 


9 


24 HOURS IN A DAY 


10 

FINGERS OR TOES 

as 


11 


so 

J 

12 


100 


13 


■* if you are stumped, you can check the 


14 


answer key, but don't be surprised if your 


IB 


answers are different than curst 
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Math Puzzles Book 




Word 


AN ANCIENT MATH 

Y ou may recall from Chapter 1 that numbers 

were invented to count things—for example, a 
hoidsrnan needed to keep track of how many 
sheep lie had. Well, that same herdsman may also 
have been interested in measuring how much land Ills 


geometry: A study of physical shapes. 
Literally, gegrnelry means 
to measure the Earth.' 


sheep had to graze on. Tide and other problems It 
evolved into one of the earnest and most important branches of 
mathemade s: geometry. 

For thousands of years, many people from around the world have 
known the importance of geometry, 1 he Chinese m the Far Fas:, 
the Greeks in the Mediterranean and the Inca arid Maya in the 
Americas studied geometry thousands of years ago. 


Shape Charters 

These are the shape- 
change codes for the puzzle 
you are about to eolve. 


A 

b 

& J 

M 

P 

B 

E 

H K 

N 

Q 

C 

F 

I L‘ 

0 

R 




Notice that each fetter is found in 
a unique shape. To send s message, 
draw the outline of the shape each 
letter Is in, including the dot. if there 
is one. For example, here is how to 
send the message LOOK AT THATli 

LOOK AT THAT! 

inn: j> >“j>i 


New use the decoder to figure out the answer to Ehis 
riddle: WHAT DO GEOMETRY TEACHERS LIKE TO FAT? 
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vnAjrn 
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. r-cJerstoncImg geometry inquires learning lots of 
11 aT " e used to describe geometric figures and properties* 
dome of them you will encounter hero* Although you won t 
bnyiiL your studies in geometry until high school, you already 
hncvr a lot of geometrical concepts* You can tell the difference 
between a long line and a short line or between a square 
and a circle, and you already know about 71 (Chapter Ik 


BASIC GEOMETRY 


Six-Sided Math 

Here are four big hexagons that share some 
edges With eaeh other. Use the numbers from 1 to 
9 to fill in fiie empty spaces. When the puzzle is 
finished, the six numbers around every hig 
hexagon should add up to 30, 


polygon; A geometrical figure with three or 
more sides. Tile term polygon is from the 
Grppk roots poll (many) and gnnus (knees.)* 
thought of -2 polygon as a shape of 
many angles* which Iook like bent knees. 




Geometry Grimes 
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HMe in Plain Sighf 

See if you can find this list of basic geometry terms hidden in the letter grid, 

HINT: The words in the grid will be "acting out their meaning. For example, if you were searching 
for the word CIRCLE r expect to find the letters in a circular pattern, not a straight line! This means 
that some of the words will appear more than once in the puz 2 le, even if they only appear once in 
the JistL 

EXTRA CREDIT: Use bright-colored markers to run a line through each word you find. If you use a 
different color for each word, the patterns will be easier to see. 


Words to Search For 

V 

W M 

O 

B 

V 

H 

J 

K 

c 

W 

F 

I 

H 

F 

Parallel 

Parallel tines are always the same dis¬ 

A 

T 

H 

& 

I 

R 

0 

P 

& 

R 

U 

M 

L 

0 

C 

tance apart. They never meet or cross 

N W M 

V 

s 

F 

J 

E 

N 

H 

E 

Z 

E 

H 

M 

over e-ach other. 














Right Angle 

& 

j 

V 

l 

/ 

/ 

V 

R 

0 

H 

N 

c 

N 

F 

O 

A 9€ 4 angle, like the corner of a book, or 
the capital letter L. 

L 

F 

K 

z 

E 

FI 

0 

P 

c 

■—- 

T 

F 

I 

P 

L 

Perpendicular 

E 

O W 

M 

c 

F 

W 

E 

M 

.V 

J 

0 

L 

A 

E 

Straight up ami down; at right angles to 
the surface {a telephone pole is usually 

C 

H 

J 

K 

T 

O 

V 

N 

F 

R 

6 

C 

E 

R 

L 

perpendicular to the road), 

Congruent 

S 

O 

C 

S 

J 

H 

s 

D 

V 

0 

L 

E 

N 

T 

N 

A 

L 

Exactly equal in shape and area. 

J 

y 

K 

y 

L 

y 

K 

I 

& 

A 

I 

1. 

A 

Lrhft 

The path made by a moving point. 

M 

J 

A 

A 

A 

z 

M 

C 

J 

K 

0 

H 

L 

L 

R 

sometimes straight sometimes curved. 

5 

Y 

A 

R 

A 

Y 

S 

U 

& 

R 

U 

K 

E 

E 

A 

Rags 

A group of lines coming from a center. 

0 

C 

A 

A 

A 

K 

J 

L 

N 

H 

E 

0 

N 

L 

P 

Biseci 

F 

y 

J 

y 

H 

y 

K 

A 

0 

H 

N 

F 

r 

0 

C 

To part into equal halves. 

Recfatigle 

S 

o 

F 

s 

0 

j 

S 

R 

c 

-— 

T 

V 

L 

M 

O 

A figure wkh four sides that has four 
right angles. 

V 

p 

E 

R 

P 

E 

N 

D 

I 

c 

U 

L 

A 

R 
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Geometry Games 



Folding 

Origami is the art of folding paper. You can make lots 
c: intricate figures with origami; in fact, you may have 
seen an origami crane ono of the most popular origami 
animals. 

The paper cranes arc so well known because of 
Sadako, a Japanese girl who was dying of leukemia. 

Sadako .heard an old legend: If a sick person folds one 
thousand origami cranes, the gods will grant her wish 
and n.urte her healthy again. And so, she set out on a quest to fold one thousand cranes. 
Unfortunately Sadako died before completing her project. Ever since then, people ha/e been 
making origami cranes in memory of this bright girl. 



Sadako and Her 
Paper Cranes 

Learn how to make paper cranes in 
memo ry of 5 ada ko. V h it vtw w.pers ono 
vmich.edu/~odyiaft/origofni/cfane/ 
to learn how to make these paper 
creatures. 


Life of the Party 

Ivfctich each name to its geometric shape, numbering each shape as you go. Then, take 
Lw- lot cor in each sriap-e and place it in '.he corresponding box to get an odd saying. 


T. Triangle 

2 . Circle 

3, Rectangle 

4, Trapezoid 

5. Rhombus 


6* Ellipse 
7. Pentagon 
0. Hexagon 
9. Octagon 


Without geometry, life would be 
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The ' Mafh Puzzles Book 



CIRCULAR REASONING 



ou have- already learned something about circles ir. Chapter 1. Circles 
are certainly mysterious. I he center of the circle is exactly the same 



at stance to any point oh the circle; that distar.ee is known as the radius. 
Because circles cannot be measured by a ruler, you can't really divide 
^ them into inches or feet—but we nan divide them into degrees. 


A circle by 
any other name 
is just as round! 


Going Around 
in Circles 


Compasses travel 
in the best 
circles! 


360 Circles 

A circle is divided into 
360 d eg re es, But d Id you know 
that a golf ball has 360 dimples? 
Coincidence? We think nut! 




Find your way around the circles from start to end. 
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Geometry Games 



The Mobius Strip 


Who knew that a sample strip of paper 
would be the subject of a puzzle problem, 
ana that a man named Mobius would be 
forever remembered for it? Here is how 
a Mobius strip works. 

1, Take a long strip of paper—you 
can make one by cutting a piece of 
paper in several parts and taping the 
together to make one long strip. 




It Is 

Mind-Boggling 


Fo r anu u i- Df-tti i i ■ wo rid periu n ce, 

play 11c toe toe o n the surfocc of a to r u & or 
a kleln bottle instead of a flat piece of 
paper at l it, vur.ncjtihnpt.mq v'wwf* s - Tho 
ma7p is also a lot of fun,. but the chess 
game is for expert players only. 


f2. Draw a circle or. :he top of the left end and one on top of the right end. 

3 * With one end in each hand, twist the paper once and then b:ing the two 
ends together and tape them together with the circles touching, This special 
loop is called a Mobius strip. 

4. Nov;, take a black crayon and draw a line down the 
middle of the paper strip; keep going until you ge: 
back :o where you started. Here is your first sur¬ 
prise: Your pen mark went from the outside to the 
inside and back. If you drove a miniature car 
over your strip, you would race over the "top" 
and "bottom" and find the start line and the 
finish line are the same place. 

5* Now, take a pair of scissors and cut alcr.g the 
line you drew. You might think you would yet two 
separate rings, just as you would when you cut a 
normal ring of paper. Here is your second surprise: 

You get one really big loop with several twists in it. Fa: 
the third surprise, cut this long loop in half again. 
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TAMPERING WITH TRIANGLES 


W ho I could be simpler than a triangle? tt's a 
shape with three interconnected sides of any 
length. But actually, there are ah kinds of triangle 
Triangles may wry by the length of their sides: 



Triangles with three sides 
of equal length are cqub 
lateral triangles. 



Triangles with two sides Triangles with three dif- 

of equal length are ferenf sides are scalene 



But that's not at Triangles 


can also bo sorted by 'heir angles: 


A triangle is equiangular 
(andr therefore, equilat¬ 
eral) if elE its angles are 
congruent (same). 


A triangle is a right 
triangle rf one of its 
angles measures 90 
degrees (and two of 


A triangle is 
obtuse if one of 
its angles is larger 
than 90 degrees. 


A triangle is acute if 
all three of its angles 
are smaller than 90 
degrees* 





























Geometry Games 



Triangle Numbers 

Triangular numbers cue found in the number of dots that can be used *c 
make ar; equilateral triangle (triangle with three equal sides). The following 
illustrations represent 3, 6, 10. and 15. 

Can you see a pattern here? 


© 



© 


•• 














• • • • 



mm 

jB • • 

mm* © ® 



1+2 = 3 


1 + 1 + 3 = G 


1 + 2 + 3 + 4-10 


1 + 2 + 3 + 4 + 5 = 15 


Draw a picture or add numbers 
to find the next three triangular 
numbers. 

■9£ pLJP 'I r 3JP 'SJaqLLinU SSJLJ1 3Lj J 



The last Straw 


If you fake three drinking straws, you can easily 
arrange them into one triangle that has three equal 
sides. Wow, suppose you have six drinking straws* 
Can you arrange them into FOUR triangles, alt with 
equal sides? 


HINT: You 
may need 
some tape! 
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Geometry Games 






AJ“ Gargantuan N* 

^ Geometry 

Did you know that tine of the largest pen¬ 
tagons in the world is nghr hpre in the United States? 
That's right—the Pentagon building just outside 
Washington, D.C, which serves as the headquar¬ 
ters of the Department of Defense, is so big that 
t he Ma li on a IC a pi tot cot 1 1 d fi t i 11 lo a oy o ne of its 
\ five wedge-shaped sections. To gel around 
\ inside, there are 17.5 miles of cnrridnrsi / 
V Want to know more fascinating facts / 

; about this prominent pofygon? Check 
\ out www.fortamerica.com/about 
the-pentcgon,htmt. 


Magic Pentagrams 

This puzzle is just for fun— 
there's no right or wrong answer! 

Choose a number found on one 
of the points ol ci pentagram. Nov.; 
point to all the pentagrams on which 
this number can be found. Add the 
large number found in the center of 
those pentagrams. The sum will be 
the number that you chose' 

Share the magic pentagram trick 
with a friend, or try making your awn 
pentagram puzzle using different 
numbers. 


SpiroGraphs 

Create your awn SpiroGraph design at 
www.math.ucsd. eduf-dlittte/ja va/ 
Spiro 0rflp/t, htmK There ares u g ges Li on * 
far the different settings; tfy them all. 
Make the String of Pearls for someone 
special. 
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ON A TREASURE HUNT 

hs not-so-famous outlaw Cash Steele hid 
aL rhe money he z:c'.e some-where in or 
near the town of Nowhere, Nevada. After 
he died, his daughter, Penny, went looking tor 
die treasure. 

She know her father very well. After looking 
around town, she decided that there were ten 
possible places where he could have hidden 
his money: 

L Under -the dirt floor of his cabin. 

2. In the hayloft of his barn, 

3. In the Qteele family cemetery. 

4. High up rn the branches of the Lone 
Pine Tree. 

5. On top of Windy Hill 

6. In the cave to the east of Windy Hill. 

7. In the old mine shaft. 

8. At the top of the windmill, 

9. In a pile of dinosaur bones, 

tO. Down at the bottom of the well. 




Here is what else Penny knew; 

1. Her father was afraid of ghosts and 
wouldn't went his money close to the 
cemetery. 

2. Cash 9feefe did not like small dark 
places either, 

3- If he buried the money, it would be to 
the north of his cabin, 

4, If he hid it aboveground, it would be 
south of the cabin. 

5, If he didn't hide it 3r> the well, then he 

didn't hide it in the windmill, either, 

+ 

Inert leaves one possible hiding place. 
What is it? 

fSee the answer or: page 129 for an 
explanation,} 
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A Square Deal 


Begin at the white number 4 that is in 
the dark bo*. Move up, down, or side- 
ways foui spaces in any direction. Add 
the numbers as you go and reach all 
four corners, but only one time each. 
HINT: the pattern forms the outline of a 
letter of the alphabet* 


4 2 
2 1 
1 2 

3 4 

4 3 

3 4 
1 2 
2 1 

4 2 


4 3 1 3 4 2 4 

2 4 3 4 2 1 2 

4 3 2 3 4 2 3 

3 2 1 2 3 4 1 


4 


3 2 1 2 3 4 1 

4 3 2 3 4 2 3 
2 4 1 4 2 1 2 
4 1314 2 4 


The Domino Effect 


CjH 


m 


fJS fi 


9H| 


Depth of the Matter 

VV h a is t h e d i ffe re nre betv.e ena square-and 
a cub-ci 1 T he number of dimenstorw Squares 
j r e t wO-d imensionnit (t h ey have len gt h a nd 
width). Cubes are th roc-dimen si on a F it hey 
hjvclength, width, and depth). 


two dimen si cm a I 

t 

/ 


thice-dimynsiana I 




Do you know how to play dominoes? See ii you can figure it out by filling in trie missing 
squares, HINT: Each number, from 1 to 6, can only be used once. 
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Look at the patterns below. Try To picture which chapes can be 
folder! into a square box: that has four sides, a fop, and a 
bottom. Circle the correct answers. HINT: Having trouble pic¬ 
turing this in your mind? Use a ruler and a pen to draw the 
shapes onto heavy paper, cut them out, and see which 

shapes will actually fold into a box. / / 


Box 6 

Yes CJ 
No n 


.!/ 




C 4 y' 




Box 1 

Yes □ 
No 3 


Box 2 

Yes □ 
No 3 


Box 3 

Yes □ 

No 3 


Box 4 

Yes 3 
No 3 


Box 5 

Yes □ 
No □ 
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The Guinness Book of 
World Records 


easurement is a very important pait of 
everyday life. We measure all sons of 
things. Here are just a few of them: 


Size and distance: How tall you are; 
how far away your school is. 

Weight; How much do you weigh; how 
heavy is your backpack. 

Are*; How large is your apartment. 

Volume: How much water is in your bathtub. 
Time: How long dees i: take you to read this 
graph; how old you cue. 


Would you like to know the htight of !Im? t^lleii man 
wh u tvs r 3 iveri, the age of t h e ol a e s t perso non farther 
the longest time spent reding a rollercoaster? Ths answers 
to the s e q usstion s—a nd many m ore ca n be fou nd i n Th f 
Gulrme$$ Book of World Record s! Check out the silliest 
records c-ver set like the person who caught the 
most paintballs in two minutes and the 
Person who kissed the most cobras 
(eleven of them!). 


para- 


MEASURINQ UNITS 
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111 
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Two Different Systems 

There are two main systems, of measurement ir. the 
world today. In America, we use the English system, which 
involves units such as inches, feet, yards, and miles for 
measuring lengths; ounces, pounds, and tans for mea¬ 
suring 1 weights; and cups, pints, quarts, and gallons far 
measuring liquid volumes, 

ivfosL of the rest of the world (including, mare and more, 
England) uses the metric system. In this system, lengths 
are measured m millimeters, centimeters, motors, and kilo- 
meters; weights in grams and kilograms; and liquid vol¬ 
umes in milliliters and liters. The metric system is based on 
the base of 10, 















































Measurement Mysteries 



A Metric Mnemonic 

A mnemonic is a memory trick to help you remember 
:ncky information. The metric system is based on fac 
tors q: 10, but the words used to represent each multi¬ 
plication (or division) by 10 are easy to confuse. Here 
is a mnemonic device to remember die order o: the 
ore-fixes ;n the metric system. 

Kilo Heme <-* Deka unit <-> Deci <-> Ccnti ee Milli 

Each arrow represents a factor of 10. When you 
move to the righ;, the measure gets smaller (divide by 
10) for each arrow. When you move to the left, the mea¬ 
sure gets larger (multiply by 10). 


r 


Words Know 


*a&££f 


metric prefixes: A prefix is a part of the word 

that is a dded on a I th e begi bH ofthe fM t. The 

following prefixes a re added to meter,, gr^m 
and "liter' to form metric mea5urennents: 



Miill- 1 / 1 r 000 

Centi -1.100 



Here's a story to help you remember 
ihe order of fhe names of the prefixes: 

During medieval times, Kings considered themselves to 
be above till other Humans, and Humans considered 
themselves to he above the Dragons. These ure the 
mighty and all are above the basic unit. Below the basic 
unit are Dogs, which considered themselves to be above 
Cats, which considered themselves to be above Mice. 



"Three Blind Mice" 
in Metrics 

You can sing the metric hier¬ 
archy to the beginning of the 
tune of "Three Blind Mice": 
Kings, Humans, Dragons, 
Dogs, Cats, Mice. 


Convenient or Confusing? 

Ma ny peop!e be' ie ve that t h e hnq I i s h syite m is needlessly co nfu si n g hsc a u se it's 
hard tw convert from one measurement to another, and that we should switch to 
the metric, system, (Jut others believe That because we have grown up with the 
English system, we should continue using it because it J s easier thirl learning a 
new one. Which £roup do you with? 
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NOT BY A LONG SHOT 



G7> f do v/e measure length and distance? With inches, feet, yards* 
miles -or with milometers, centimeters, meters, and kilome¬ 
ters* Here is ‘he conversion table: 


& 




1 mile = 5,280 feet 

1 yard = 3 feet 

1 foot = 12 inches 

T kilometer = 1,000 meters 
l meter = 100 centimeters 

I centimeter — TO millimeters 

, - . [ 

1 mile = 1,61 kilometers 
l foot = 0,3048 meters 
l inch - 2*54 centimeters 

1 kilometer = 0*8214 miles 

1 meter = 39,37 inches 

1 millimeter = 0*0394 inches 

1 



IQ: Why did the 
metric chicken 
cross the road? 


A: To see how 
many meters 
wide it was. 









































Measurement Mysteries 



Answer the following questions and then fill in the answer key to find out which 
animal 1 s tongue can grow up to 21 inches long—about as long as your arm. Slurp! 


1* How long is a school bus? 

f) 6 feet 

g) 36 feet 
h} ISO feet 
i) 6 yards 

4. How long is a dollar bill? 

a) 6 inches 

b) 60 centimeters 

c] 6 feet 

d] G millimeters 

2, How long is a twin bed? 

b) G Inches 

i) 6 feet 

j) GO inches 

k} 60 feet 

5. How long is a marathon? 

c) 2G.2 meters 

d) 262 centimeters 

e) 262 kilometers 

f) 26.2 mtles 

3. How long is a football field? 

r) 300 feet 

s) 360 inches 
tj 36 miles 
u) 360 miles 

G. How long is a blue whale? 

g) 10 meters 

d) 100 inches 

e) 100 feet 

f) 10 yards 


1 O ft 4 K S R 
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Hink Pinks 

Each silly answer fn the following Hink Pinks is made up of two 
words that rhyme- HINT: The first six are one-syllable words: the 
last Hink Pink is made up of words that are two syllables each. 

1. Pile of gomes that 

weighs 2,000 lbs. ____ 

2. 5,280 foot grin ____ 

3. Two pastries that are 

each 12 inches long ____ 

4. Very difficult 

3 feet _____ 

5. Rubber ball that 

weighs 16 ounces ___ 

6. 28.4 grams that 

jumps quickly ___ 

7. Urgent message that 

weighs 2.2 pounds_ _ 



Math Online 

Journey across 42 power* of 10 at 
www.iYordwiis.com/pwrsof U).h fm r 
These pictures, show one image- at th£ 
submoiqcular level enlarged to 10 times 
3S hi glover and over until you csreiooking 
at t he en ti re kn own u ni verse, Choos e t he 
imdllest image and thenkeepefiddng on 
the +1 button to increase the room by a 
factor of 10. 


To St. Wes 


As i was going to St- Ives 
1 mtt a man with seven wives 
Each wife had si* sacks. 

Each sack had five cats. 

Each cat had four kits. 

Each Wt had three mice, 

ach mouse had two **“£g*^ ’ 
Each cheese had one toothpick. 

How many toothpicks were there? 
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Sfar Po u/er 

Find the perfect eehter of this starry pattern. 
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A WEIGHTY MATTER 


I 


t helps to know how much things weigh. We measure candy in ounces 
fruit and vegetables in pounds, and elephants in tons. Here are the 
conversion tables for metric and English weight measurements. 



1 ton = 2,000 pounds 

1 pound = 16 ounoes 

!- 

r.- ^ ~ —— 1 ■ - . i , . u . 

1 kilogram = 1,000 grams 

1 gram — I r 000 milligrams 

• 

' 

1 ton — 1,016.05 kilograms 

1 pound = 0.45 kilograms 

1 ounce = 28,4 grams 

1—- —— - _ I 

I kilogram = 2,2 pounds 

T gram = 0.035 ounces 


1 am the world's largest animal. I can weigh 177 tons—that's 354,000 pounds. It 
would take more than 4,400 children averaging 80 pounds each to balance with me! 


1- How much does an average man 

2, How much did a Tyrannosaurus 

weigh? 

rex weigh? 

a) 172 ounces 

jj 60 kilograms 

b) 172 pounds 

k) 60 pounds 

c) 172 grams 

1) 6 tons 

d) 172 kilograms 

m) 60 tons 


continued or. lazing page- 
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6. How much does an ani 
weigh? 

h) 4 milligrams 

i) 4 kilograms 

j) 4 ounces 

k) 4 pounds 

7* How much does an apple weigh? 

a) 160 grams 
h) 1G0 ounces 

c) 16 pounds 

d) 1G grams 


m 


3, How much does an adult polar 
bear weigh? 

u) 1,400 pounds 

v) 140 pounds 

w) 14 kilograms 

x) 140 tons 


4. How much does this book 
weigh? 

c) 11 grams 

d) 11 milligrams 

e) It ounces 

f) II pounds 


5. How much does a nickel weigh? 

w) 5 grams 

x) 0,05 ounces 

y) 50 ounces 

z) 50 grams 
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Measuring your 222 s 


Write each tetter in the space above the measurement 
that matches its place on the ruler When you're finished 
you will have the answer to the following riddle: 

Why did the math teacher 
take a nap with a ruler? 
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Measurement Mysteries 
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STACKING UP ZEROS 

hy is the met t sc: system based on 
10? Because cur entire number 
system is built on multiples of 
10, Think oi il this way: You've get 1, 2 1 3, 

4, h. 6, 7, 8, 9, and then you go back to 1 
and just add a G to it—10. Add another 0. 
and you get 100. Haw many zeros can you 
keep on stacking? Take a look here; 

NUMBER OF ZEROS WHAT YOU GET 


0 

i i ■ « r v ■ one 

t 

******* ten 

2 

******* hundred 

3 

******* thousand 

4 

.ten thousand 

5 

******* hundred thousand 

e 

******* million 

7 

**..**. ten million 

8 

******* hundred million 

9 

******* billion 

12 

******* trillion 

18 

******* quadrillion 

100 

**.*.*. googol 

googol 

******* googolplex 


Lost Billions 

It looks like Ihere ere billions and billions of the 
word BILLIONS in this grid, but it only appears 
correctly spelled one time* It could be left to 
right, up and down, diagonal, or even backward* 
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Googols of Fun 

A googol is a REALLY big 
number. If a ten has one 
zero (IQ), how many zeros 
do you Ihink a googol has? 
Using a simple number Gub- 
Sfflufion (A=L B = 2 r 0 = 3, 
etc,), see if you can break 
ibis number code- 


1 7 * 15 * 15 * 7 * 15*12 8 * 1*19 


15 - 14-5 8 - 21 - 14 - 4 - 18 - 5-4 


26 - 5 - 18 * 15*19 



What's Beyond Googolplex? 


The rules of -math say that you can keep counting for infinity. 
That means, numbers keep going and going, and there is no such 
things as the last or highest number. Iriflnity is not- a number—it's 



a concept that something is never-ending. Mathematicians use 
oo-fo represent infinity in mathematical calculations. 


Counting Forever 

The symbol co has been around for more than two 
thousand years. The Romans used Euo represent 1,000, 
aGIGnumbertothem, Aroundtheyearl65Q r anEnglish 
mathematician, John Wallis, proposed that this symbol 
co be used to represent infinity, and we have been 
doing just that ever since. 
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Measurement Mysteries 



On your Toes 


Use this fraction code to figure out the riddle. 



CODE 

The white part of each shape is empty. 
The shaded part of each shape is filled. 
Estimate ho*v much of each shape is full 
js.ino the following rules: 


If the shape is almost empty. call it 0. 
If the shape is almost full, calf it 1* 

If the shape is between full and empty, 
calf if T A. 


HOW TO USE THE CODE 

Took at the fraction or number below each blank. Using the shapes connected to each 
word box, pick the shape that is doses: to that fraction or number. Write the letter of that 
shape on the blank. 


RIDDLE: How does a math student make her shoes longer? 
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Just Like 
Sherlock Holmes 


The fictional detective Shei lock 
Holmes is famous for using logic to 
solve cases based gn dues be had 
observed. Logic and reasoning 
allow us to figure things out using 
known facts: or cl ups instead of 
limply gulling, AH of us use logic 
every day of our lives, although 
some people are better at it 
\ than others. / 


LOGICAL MATH 

ost ot us, when we think of math, think of numbers. But 
not all math involves numbers. You've already 
explored some geometry activities in Chapter 5 that 



involved lines and shapes. Another area of math that does net 


hove to involve numbers is loaio. 

’-m* 


Go Figure! 

1. You have two coins. Added together, they 
equal 15 cents—but one is not a nickel. How is 
that possible? 


2. Can you take four nines (9, 9 r 9, 9) and 
arrange them to make an equation that totals 
100? You can use any math function, but you 
can only use each nine once. 


3, What do you get if you divide 30 by half and 
add 10? 






































Brain Benders 



4* If fhere are five apples and you fake away 
three, how many apples do you have? 


5. What is fhe meaning of Fa^CE? 


6- Whaf is fhe meaning of MILONEUON? 


7. What is the meaning of this phrase: ONE, ONE, 
ONE, ONE, ONE, ONE, ANOTHER, ANOTHER, 
ANOTHER, ANOTHER, ANOTHER, ANOTHER? 


8. A clerk in a butcher shop is 6 1 2” fafL What 
does he weigh? 
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Moving Ar°un4 


See if you can use logic to solve the puzzle about four fast friends: Gary, Harry, 
Larry, and Mary who lived in Los Angeles* One day, the four friends got news 
that they would be moving to four different cities: Atlanta, Boston, Chicago, 
and Dallas. By listening to their parents talk, the friends learned the 
following: 

# Gary's family was moving to either Boston or Dallas. 

sje Harry's family was not moving to either Boston or Chicago. 

+ Either Harry or Mary was moving to Atlanta. 

If Harry moves to Atlanta, then Gary moves to Chicago. 

♦ If Larry moves to Chicago, then Gary does not move to Dallas. 

Who is moving where? Use the table to figure out the answer. 


Gary 


Harry 


Larry 


Mary 


ATLANTA 


BOSTON 


CHICAGO 


I 


DALLAS 
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IN THE ENCHANTED KINGDOM 


T he logic puzzles cn this page take place in an enchanted kingdom, a: a castle 
inhabited by tour princesses Ruby, Sapphire, Jade, and Topaz—as well as 
their mother, Queen Diamond, and their four pet dragons. 



Taming Dragons 

These princesses don't need anyone to rescue them they are dragon 
tamers and have four days to fame their four dragons. Every day, each 
one must work with a different dragon. On the second day. Ruby 
tamed Spitfire and Sapphire turned Fork tail. On the Third 
dcy P Jade termed Biace and Topaz tamed Smokey. On the 
. ■ _ ' fourth day, Sapphire tamed Smokey and Topaz tamed 

ForktcdL Which dragon did each princess tame on 
each day? 




DAY t 

DAY 2 

DAY 3 

DAY 4 

Ruby 





Jade 





Sapphire 





Topaz 






smmL % 




The Marriage Proposal 

Pruice Pyrite came to the enchanted castle to ask for Princess Ruby's 
hand in marr.ax, out Ruby didn't like nirr. i :ie Queen didn't want to offend 
?i nee Pyrite. who was her guest, sc she told him to go to her garden and put one 
black ana one white pebble into his purse. If Ruby picks a black pebble, they will many. If she 
picks a white one, the prince will have to go home alone. 

As the prince -.vest cut to the garden, Ruby followed him and saw him put two black pebbles 
Into the purse. At first, she's dismayed but then gets an idea. How can Ruby trick the prince? 
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IN THE LAND OF CONFUSION 


A ll the people in the Land of Confusion arc either 
sages or -esters, Sages arc noted for their hon¬ 
esty they always tell the truth. Jesters, how¬ 
ever, aie always kidding around and never tell the 
truth. Unfortunately, there is no way to tell 
one iron the other just by locking at them. 

Ima Visitor loaves her home ir. the- Enchanted King dorr, and 
’.ravels to the Land of Confusion. While there, she meets three 
men: Xavier, Yale, and Zachary. Ima asks, "How many of you 
k are sages?" 

Xaviei* says that he is not a jester, 

Yale says that Xavier is lying, 

Zachary adds, "Yale is lying." 


Can you figure out who is a sage and who is a jester? 


Two Kids in the Land of Confusion 

Ima keeps on walking, lust as she approaches the emperor's 
palace, she finds a hoy and a girl sitting on the stops, and 
hears three statements: 

1. J Tm a boy, ,J says the child with black hair. 

2. Tm a girl," says the child with red hair. 

3. 'Exactly one of us is a sage," says the boy, 

Are the bou and girt sages and/or jesters, and what 
color hair does each one have? 
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A Boast? 

Upon entering the emperor's palace, Ima overheard a You will find the 

man say, "li 1 am a sago, then so is ray son " , 

ahswers in the 

What can you tell about him or his son? Puzzle Answers 

section, page 131. 

Meeting the King 


Inside the palace. Ima went looking for the King, and she met some 
sages. She asked 'hem h the 1 King is a sage c: li jester, and they told 
her that they didn't know, but that according to their laws, he must be a 
ci;i?,en of the Land of Confusion, either a sago or a jester. 

Just tnen, a man entered the hall wearing a crown and a beautiful 
purple cloak. The sages told Ima ihat it was the King, and that she- 
cou'ia ask him whether ho was a sage or a 3 ester To her question, the 
King responded, "I am a jester/' 


Immediately, the sages cried: 'Imposter! Arrest that 
man[ JI Why? 
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*Vp HOTwDtry fOO HiUtH 
about your difficulties, 
in Mtftiteftt&tfcs, I cah 
assure you Mine are still 
greater' 

-Albert Eins Vein 
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Hath Online 

Fur fun math games, chock out 
lvwiv, mathhpovier.org. In partic¬ 
ular tf you can solve the code' 
breaker puzzle. 
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Read f he lumbers 

Numbers are used for counting, but did you know they can also be 
used for spelling? Numbers like 4 H 8, and 2 sound the same as familiar 
words we use all the time. People who want to write short messages often substitute 
a single number for a group of letters. For example, H LS" spells "late" but uses only 
two characters instead of four. This kind of number spelling is often used on license 
plates, where there is room for only six or seven characters. See if you ban match 
the following people with their fancy license plates; 





L Musician who plays a big horn* 
2* A person who is always lucky. 
3* Someone who is very polite* 

4, A person who is always happy* 



5* Someone who can predict the 
weather* 

ft* A person who is hardly ever on time. 
7 t AH4e+r 

0, Someone who is impatient. 

9* A person with a bad memory, 

10. Someone who likes surprises. 

H. A frequent visitor to a skating rink* 

12* Someone who likes a particular 
sport* 
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Two kids playfi'.'<j game j of gin 4 
rummy. EdPi kid wins the samp 
number of games, but there a rtf no 
tied games. Mow is this possible? 


paip-Otpes 

EmMficI j.uaiaM spj^i o.v,i aqj_ 


Q: Where’s the 
beet place to hide 
if you Ye scared? 


A; Inside a math 
book—because 
there’s safety in 
numbers. 


Simple Symbols 

Each symbol below equals one of the possible 
numbers in the box. Substitute the numbers for the 
symbols so ;ha: the subtraction problems work, 

HINT; All numbers in the :op row are greater than 
or equal :o their corresponding place numbers in the 
bottom row. V/e have also- left you two zeros ;C ge-: 
you started. 


Possible numbers: 12 4 6 




I ' 

Buying Numbers 

This conversation doesn't add up. Can you tell 
what's for solo? 


Customer: How much is 1? 

Salesman: 30 cents. 

Customer : I'd like 14, please. 

Salesmen: That will be 60 cents. 

Customer: Oops, I really need 114. 

Salesmen: Ho problem. That will be 90 cents. 
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Brain Benders 



I can't ?i«4 If/ 

The numbers t. 2, 3, 4, and 5 appear in a row 
only one lime in this number grid! The answer 
can be up, down, side to side, or diagonal Look 
extra carefully—the numbers might also appear 
backward! 


122131235 
223312141 
121252212 
231431425 
123423344 
415212133 
534124455 
122134512 
3_1 1 2 4 3 3 2 1 



Students 

* of book# t ifh 

Sl ii.li IniriiLl 

Jasmine 


Katlyn 


Josh 


Ethan 


TOT.Xl nnttVrr «f 
povvlr hook# found 




■ ■ m ! ?oOnd If/ 

Mr. Math asked tour of his students to see haw 
many math puzzle beaks they could find in the 
public library. Haw many books did each stu¬ 
dent find? Use the clues to complete the chart. 

1, Tbs four students found a total of 13 math 
puzzle books. 

2, None of the students found more than 
6 puzzle books. 

3- None of the children found the same 
number of puzzle books, 

4. Jasmine found 3 puzzle books. 

5* Katlyn found fewer puzzle books than 
Jasmine. 

6* Ethan found the most puzzle books, 
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A PROBABLE CAUSE 


Y ou might be so!prised to know that probability is 
a relatively new area of math* Probability began 
to oe studied in the middGOOs. Thai may seen: 
like a long time age. but remember that people have 
bee:: doing geometry far thousands of years. 

Probability is involved any lime we do something 
where we car 'r know ir. advance what is going to 
happen. When wo toss a coin in the cut we know it is 
going to ccrr.e back down. Hovrever, we don't know if it 
will land as heads or tails. That is probability 



Word 



probability: The chances of something 
happening—actually: the? ratio of the 
number of times if could happen compared 
to The number of possible things that could 
happen. For example when you throw dice, 
you have 1 /6 chances of gming each par tit 
ulat number. 



A Coin Toss 

The probability of getting a head or a 
tail in any coin toss is Vj heads and Vi 

tails, Du a simulated coin-toss ex peri- 

. 

ment at tvwtv.uci its f u, edu/fa f ufoy/hflit n / 
jova/pragiinn otes/Cain Tos j. htmi. Firs t, 
try 25 tosses, then TOO., and then 50&* 
When we tried It, v/e got 10/15, 50/50, 
and 251/249, 


Probability Scrabble 


Can you guess how many other words you 
coufd make by using any of the eleven letters 
in the word PROBABILITY? Do you think you 
could make fifty words, or is the number closer to 
twenty? Th^re is no way to know except by sitting 
down with paper and pencil and making a list. 

For each word, you con use each 



letter as many times as it appears 
in PROBABILITY. Foe example, you 
co Ju spell BABY because there 
are two Bs< bu; you cant 
spell ROOT! because here 
is only one O, 


























Probability Puzzles 



C? 

PLAYING DICE *\\l 

■W" 

W hen you roll the die. you are playing with pi oba- 
bility With each roll you are jus! as likely to get 
1 as you are 2, 3, *l r 5, or 5. That means that you 
have one in six chances to ye: any number, And each time 
you throw the die, the probability of getting a particular 
number remains the same. 


-■ 

1 

• 

97 


What If You Roll Two Dice? 

Ca n you figu re ou c v-'bat your p ro bah ilitie s. a re 
of gening a l r 2, 3,4. 5, or6 if you roll twodice? 
Wil! y o u r e h snc e s i ncrea sv or d ec rea se ? 

“f/ L JO f/fCN SiOUPip 


Prisoners Gawje 



This is a game lor two players. To play, you will r.ec-d the following: 

* Fivo pennies anti five nickels [or two sets of other markets) 

* A pair of dice 

* Paper and pencil for keeping score 

Players should each have five markers, ’which are prisoners. Plover 1 
places his or her rive prisoners in each cell ot the top row. Player 2 
places prisoners in :he bottom row. Players take turns rolling the dice 
and subtracting the smaller number from the larger. If the difference 
matches a cell number, the prisoner kept in that coll goes free- (is taken 
oil the board). Whoever frees nil the prisoners first, wins! 



A Variation 
on the 

Prisoners Game 


T his time, each player pidu 

I where to put Ms or her pris I 

oner 5 . For example. Player i 
could pur ^ prisoner fnceJis 
■ r 2, and J of the top row and 
fells 1 r 4 , and 5 of the 

bottom row. Each roll of the 

dice freettwo prisoners at □ 
tine. After p(dying several 

rounds, who hd^ the best 
strategy? 
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Who Owns That Car? 


A man came in to the motor vehicle department to 
register Ilk new car. Ho requested a very special 
license plate with the numbers 537 31770. While 
signing the paperwork, the mysterious man said. 
"Now everyone wtH know that ibis car belongs to met" 
What was the man's name? 



337 31770 


Lef 'er R*II/ 


Unlike the Prisoners Game, this one offers 
equal chances of winning to ail the players* 
and you can have as many as six people join 


Then* have one player read the following 
list of numbers: 


the game. Here is what you will need to play: 


* Piece of paper and pencil for 
each player 

* Pair of dice 



You also need to make a 
game card foi each player. 

To da that* draw a five- 
s quares-by-five■ squeues -orid— 
you can use a ruler to make 
the lines straight* but it 
doesn't matter if 
they're wobbly. 


T, 36 P 9, 24* IS, S, 6, 15, 30, 25, 10, 24, 
18, 6, 3, 12, 2, 4, 12. 16* 9* 12, 16, 9 . 12* 
20 * 6 . 10 

As each number is called out, each player 
should write it down in any one of the squares 
in the giki until, all the spaces are filled. 

Some numbers will appear twice. 

Once you are done,, the game can begin, 
Players take turn rolling the two dice, multi¬ 
plying :hc two results * and then covering one 
number on the grid. The first one to covet 1 five 
squares in a row (in antj direction) is the 
winner* 








































Probability Puzzles 
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Letsee, 2 x 3 " 6 
Thot' s mi even 
number, 50 r wmf 



ere is a gams that uses a principle sim- 
j ilar to the Prisoners Game and Lst'er 
B ?1 Roll To play, you v- r ili need two players: 

Player E (even) and Player G (odd), plus die 
following; 

* Piece of paper 

* Pencil 

* Paper clip 

On the count of three, both players show 
each other one :e five lingers or. one hand. 

Multiply the number of fingers showing on one playe: 's 

hand by the number of lingers shoeing on die other player's hand. 

If the product is even. Player E wins. If the product is odd. Player O wins 
Keep a tally lor twenty rounds. Which player wins fhe mosf rounds? 


You should hove noticed that Player E won many more games 
than Player O. Will Player E still win if both players use a spinner 
instead of their fingers? Try it. Use a pencil to hold a paper clip 
at the center ci the spinner. Hick the paper clip around the 
spinner. Keep a tally tar twenty rounds. Now, which player won 
fhe mosf £ames? 


Space 

for 

Tallies 

(see the following page for poser bio exolanatic: 
uy,\e * opu , uoao * poo , ueve .poo . uoAe *ppo . usas .ope , uoao ,ppc . uc-ao 
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EVen and Ocfct—Explained 

What's going on? Why does Player E keep 
winning? There are two possible explanations: 

1. If Player F! always shows either two or 
lour lingers, the answer wi". 1 always be even 
regardless of the number of fingers Player 0 
shows. Player E will vvir. every fime. 

2* 11 Player E is totally honest and shows 
fingers randomly then it is The same as using 
the spinner. Flayer E will van most of the lime, 
tb see why, fill in this multiplication table ana 
circle all the ever, numbers. Wowl 


X 

1 

2 

3 

4 

5 

1 

1 

. 

2 

3 

— 



2 

2 

4 




3 

3 





4 

5 












A When you look at the results, it r G easy to 
see which kind of number is more likely to win! 






Gcf ouf of Here 

Make your way from START 
to END by following a number 
path that goes even, odd. 



oven, add, etc. 

How many 
different paths 
do you -think you 
might start before 
you find the 
correct one? 
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Probability Puzzles 


An Average Day 



hai do you knovr abou - . estimating averages? bach blank 
below represents an average value. Fill in the following 
story with your estimates: 



V 




- 

« 



- 

101 


* 



I'm just an average ten-year-old who is inches tall, ! am in school for 


hours per yean After school, f eat a snack* Usually It's popcorn. One 
popped kernel weighs about grams and there are about ( j 

popped kernels in one cup. Today, we are out of popcorn, so 1 eaf ice cream* My 

\ 


favorite flavor is 

A 




1 watch a half-hour TV show, but there is an average 


of commercials every 30 minutes, so the show is really only 

minutes long* Before l go to bed, I still check under the bed for monsters. After 
all, there is an average of monsters per bed. 


► One of the averages above hi a mode. Which one is it? 




a veragzs; There arc t h ree ways to ca ft u la le t he ave ra g e, The mea n 
is w h at you get i f yo u ad ri u p all the va I u es o nd d i vide t h e lota I by the* 
n u niber of value s. T h i s i s typical ty what peo p! e m ea n y, he n th ey us e 
the word average, The median of a set of values is the value in the 
middle of the set when the set is written in tvder. The mode of a jet 
of values is the value that otturb mostaften. Mode is usually used as 
the average when the values are not numbers like eye or hair color 
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Hi4<teh lumbers, £fc. 


There are fen sentences hidden in this grid, and only one sentence 
per line, but here's the trick: Within each sentence are letters that 
spell out a number ONE through TEN. !n the grid, though! the 
spelled-out numbers have been replaced by the corresponding 
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Probability Puzzles 



fCOra-j-iiiUetf) 

digits 1 through 10. Circle the sentences as you find them 
and write them out with correct spelling, and don’t forget 
the punctuation! HINT; The sentences are all horizontal, 
but not every line has a hidden sentence in it* 
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80 WHAT’8 LEFT? 


c.L may already know what a remainder 
is: it's who's left over after a division 
problem. For example 35 - B = 4 v/ith a 
remainder of 3: G gees in:o 35 4 times, but since 
4x8 - 32. there is still 3 left aver. 

The puzzles in this chapter are the remainder 
of the book we've crammed it with tun activities 
that you didn't get a chance to see 
in any of the previous chapters. 


Work out each problem with a calculator. When you are through figuring, 
turn the calculator upside down to read the answer to the clue in parentheses. 
NOTE; Some calculators automatically display a decimal paint with two zeros- 
icjnore those, because it may make- you: answer difficult to read! 

9,645 / 3 = (small, medium, or large) ... 

142 x 5 - (petroleum) .................. 

1,879 x 3 = (what you walk on) ........... 

10 H 000 - 4,662 - (honey makers) ___ 

50,029 - 15,023 - (barnyard animal) 

206 + 206 + 206 - (the opposite of tiny) .. —. 

188,308 + 188,308 " (laugh in a silly way) ... 

10 + lb - (not hard) ... ► 

926 x 2 x 2 - (an empty Space) . 
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Random Remainders 
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calling c«4g 


9am is calling his friends to invite them to a party. 
Using the phone keypad as a decoder, figure out 
the names of the people invited. Each phone button 
has several letters on it, so be sure to look for the 
number after the slash. It telis you if the fetter is 
in the second or third space. For example, 2/2 = 
6- R number with no slash after it means the letter 
is in the first space. 


t. 4/3-G-2 672-8/2-8-8 


2. 3/3-7/2-2-6/2-S/2 

6/2 7/3-8-3/2-4/3-672 


3. 8-3/2-3 3/2 2/2-372-2-7/2 

4. 0-2-3/3-3/3-9/3 7-8/2-5/3-573 


5. 3-772-3/2-9 


272-8/3-2-8 


6. 7/3-8/2-6-6-372-7/2 8-4/3-6-S/2 


7. 7/3-2-6/2 8-2 2/3-573-2-8/2-7/3 
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NETWORK PUZZLES 


I etwork pushes require you to moke sense ci a 
|%i" network that is presented to you. One ol the most 
'•>] famous nehvork puzzles is the Seven Bridges 
of Konigsberg pioblem. 

In Konigsherg, Germany (now Kaliningrad. Russia), 
tnere was an island in the middle c: a river that flowed 
through ’he city. Alter the river passed around the island, 
it separated into two branches. Seven bridges were bu;it 
so that the people ol the city could move around, 




network: An interconnected structure 
g r c u p. o r system of poi nt s and I i n es. Ti re re 
,?re many Types of networks: computer 
networks, railroad networks, bridge net 
works. Internet networks* and soon. 


A map of ih e oerrier of Konigsbeiy 
looks hkc ibis: 



Can you walk around ihe cHy end 
only cross each bridge once? 

Try it. Trace the map ol the city on a 
sheet of paper and "walk" around the city 
with a pencil so that you trace over each 
bridge once and only once without lifting 
your pencil, 


if the engined problem seems bard,, 
sometimes it rie.'ps fa solve a simpler version: 



Suppose they built six bridges in 
Kbnigsberg. Could you walk around 
the city and only cross each bridge 
once? 

Why is this question easier? How is it 
different from the first question? 



Qj What’s the matter with the math book? 

A; It has problems. 
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An Approach Thai Makes Sense 7 bridge network 6 bridge network 

Here's a method to help you with any number of bridge 
network problems—or any network problems, Tor that 
metier. Hrst, turn the city map into a diagram where each 
circle :s a piece 0 : land and each line is a badge. 

Each dot of land is called a node. 

You start and end at a node (not always ending at the place you started) 
and travel along the lines that connect them (the paths). 

Here is the general rule for solving a network, You look at each node 
and count how many paths lead out of that node, An even node lias an 
even number of paths leading out of it. An add node has an odd number 
of paths. A network can be solved (traced without lifting a pencil and 
crossing each path exactly once) ii the number of odd nodes is 3, i, or 2. 




Practice Solving Networks 


For each of die following network puzzles, 
first figure cut if it can be solved by counting 
the number of odd nodes, if it can be solved, 
then mark it with arrows to show how to trace 
around it and cross each path exactly once. 




It's Perfect! 


f Hiveyou ever heard of 'perfect" \ 

numbers? They are whole numbers 
that are equal to the sum of their 
proper divisors. Foj example, 6 is a per* 
feet number because 6^- 1+2+1. Orher 
perfect numbers, inriudp 2a, 495. B126, 
33550336, B509B69O5&, 1 3/43S69132S r 
2305543008139952128, and 265S4559 
91569B31/446S4692615953S42176. 
H ovi do you think they calculated 
that one? 
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Number Patterns 

Bee if you can figure out the next number in each of these eight sequences: 


Sequence 1: 

4, 6, 8, 10, 12, Q 

Sequence 5: 

3, fi. 12. 24. 48. Q 

Sequence 2: 

S, 10. 15, 20, 25, Q 

Sequence 6: 

1. 3, 9, 27, 81, Q 

Sequence 3: 

3, 7, II, 15, 19. Q 

Sequence 7: 

1, 1, 2, 3, 5, 8, 13. Q 

Sequence 4: 

4, 9, IG, 25, 38, Q 

Sequence 8: 

1, 2, 6, 24, 120, □ 


HOPSCOTCH MATH 

Bet you've never played hopscotch this way! Use the num¬ 
bered hopscotch board here and for each “turn" add up the 
numbers in the spaces on which you hop* 

* For example, on your first turn you would "hop" over 
number j „ so don’t count it. * As you keep hopping up the 
boaidr add 2+3+4+5+B+7+8+94 3 0, * Turnaround and hop 
back down the board adding 9+8+7+6+54-4+3 + 2 tor a total 
of 98 points. * On your second turn you would hop on 1. hop 
over 2 (so don't count it), and keep on going. 



QUESTION: 

How many turns 
would it take to 
get 380 points? 
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COLOR MY WORLD 

I n 1693, Francis Gulhne, a student, 
v/ondcrc-d whether any map 
could be colored with four 
colors or fewer—to illustrate :hc 
borders, countries that share a 
border must be different colors. 

Try to color the mop of Africa 
using only four colors, This may be 
harder than ii sounds, but it isn't 
impossible! HINT; Choose one color and 
f.ll in as many countries as possible. Then move 10 the 
second color, the third, and—finally—the fourth. Countries 
that share a border cannot bo the same color. ► 


The Burden of Proof 

This seemingly simple question perplexed mathematicians for 
years. 3n 1976., two mathematicians. Appil and Hafccn, wrote a 
computer proqram to determine if any map could be colored 
with four colois. The program took- over 1 00 hours to run. but 
finally verified that only four colors are needed to color any map. 


Crazy Quiltrng 


This quilting figure isn't a map, but the same idea 
is true—you should be able to color all the sections 
using only four colors, so that no two sections that 
touch are the same color. HINT; This puzzle is easier 
if you start from the middle and work your way out. 
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AN UNSOLVED MYSTERY 

T L« puzzles in this book have answers, but there are some i 
mcrhemaiical puzzles to which no one knows the answer yet. 
Maybe you will serve a famous unsolved puzzle. 

One such puzzle is known as trie Goldbach's Conjecture. Tr.c 
conjee;ure is as follows: All even numbers greater than 0. can be 
wrilten as the sum oT two prime numbers. (Remember, a prime 
number is one that can only be divided by 1 and itself.) 

Uo one lias proved that this is always ti ue or disproved it by 
hading an example that doesn't work (a counter-example). Here 
ate examples that illustrate Goldbach's Conjecture: 


6 

8 

10 


3 + 3 
3 + S 


“3 + 7 or 6 + 5 (there may be more than one answer) 


Can you find two prime numbers that add up lo the 
following even numbers? (You may want to use the prime 
numbers you found in Chapter 3.) 



12 = 

4 



14 = 

4 



16 = 

+ 



20 = 

4 



24 = 

4 
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34 

46 

68 

eo 


+ 

+ 

+ 
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Young Hath 
Geniuses 

5diving famous puzzles is, not only for 
mathematicians with a lot of educa¬ 
tion, In ms r two ninth-graders found 
an original solution to thrs problem: 
Divide any line segment into a set, 
number oF equal parts using only a 
compass and straightedge. Vdnations 
of t h i s p roh’e m date ba ok to Ihe tim s? of 
Euclid ;300 5.C.). Find out about theEr 
solution at wY/w.gfatudemy.crg/GLoD. 
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Random Remainders 



Around, and Around, and Ar°un<f we Go 

Thus triple whirligig postern, or "taskele," is a very old and powerful symbol Since the ancient 
LelUc people of Ireland thought that the number 3 was both sacred and magical, they may 
have believed that this symbol brought good luck and projection from evil. Sometimes :he artist 
would add tiny sines or dots to make the pattern look like an animal, a flower, or a human face. 



As you wind your way through 
this mysterious Irlskeie, find 
ft bird in a nest, an elf in 
a pointy hah a fi&h, two 
snakes looking at 
each other, and 
a bird with a 
big beak. 
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Thaf's Jusf ab°uf Righf 

Take n wiJd guess at how many daisies are iri- Ihis field. Write your wild guess here: 


HtriV s a handy trick that will 
help you to get dose to the 
correct number to: daisies. 

L Use a ni.m and a 
02:ghdy colored fra:ker 
to divide the picture into 
a number of equal ^./ed 
boxes. The boxes dor/: 
have to be perfectly 
square, aid it doesn't 
matter how many boxes 
you make, as long as 
they’re the same s:^e 

2. Count die flower heads 
[,nc the stems} in mu- of 
xhe boxes. 'Count Hewers 
that are more than ':ult 
in the box as one flower 

3. Now multiply the number 
of flowers in one box by 
the total number of 
boxes on the picture, 



This answer is based on reasoning and is called an estimate. An estimate is still a guess, but it's an 
educated guess, not jusf a wild one! Write your estimate of the number of flowers here:_ 


How do your two answers compare? 
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The Very Lasf cro$$-Mwiber Puzzle 


Well, you've come to the end of the book. 


But before you go on your way. here is one last cross 


number puzzle you can enioyl 


Across 

h It "a cat has nine lives," then how many 
bves do nine cats have? 

3. How many cards are ir. a full deck? 

5. The number that is two numbers alter 
5, three times in a row! 

7. How much is seven sevens? 

8. How many days are in a yea:? 

10. How many Dalmatians arc :n that 

classic movie? 

Lb How many hours arc in a day? 

12. What's between h and 0? 

15. It takes eight rows of eight checkers 
to fill a checkerboard. How many 
checkers is that? 

16. How many states are in the United 
States? 



Down 

i . A score :s twenty years. How many years 
is "tour score and seven"? 

2. XVII in Arabic numbers. 

3. How would you see "quarter to six'" on a 
digital clock? 

4. A month car. have tins marry days, but not 
often. 

6. What's an carlv bedtime? 


9. This number is a palindrome. 

10. A dozen dozens is called a "gross'? If you 
have a gross of pencils, how many pen¬ 
cils do you have? 

11. Take an unlucky number and double it. 

13, How many pennies equal three quarters? 
J4. What's lei' of a dollar it you spend a dime 

and :w© nickels? 
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APPENDIX A 


Glossary of Math Terms 


Arabic numerals 

A numeral system that relies on ten digits—0, 
1, 2, 3, 4 r 5, 6 r 7. 8, and 9. The Arabic numerals 
are what v.e use today. 

Averages 

There are three ways tc calculate the average. 
The mean is what you go: if you add up all the 
values and divide the total by the number of 
values. This is typically what people mean 
when they use the word average. The median 
of a set of values is the value in the middle of 
the set when the set is written in order. The 
mode of a set of values is the value ther occurs 
most often. Mode is usually used as the 
average when the values are not numbers. lure 
eye or hair color. 

Binary system 

A numeral system that uses 1 and 3, where I 
represents ''on" and 0 represents "off." Our 
computers rely on the binary system. 

1 


Calculate 

This term originated from :he Greek word 
kalyx pebble or small stone because a long 
time ago, Greeks used small stones to do 
simple calculations, 

Cfenti- 

1 / 100 . 

Deck 

1/1 a 

Deka- 

10 . 

DigM 

A number but also a word for "finger," 
Coincidence? We think not. It' s very likely that 
the first people to start counting used their fin 
■gers—;us; as little lads continue to do today. 
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Fibonacci series; A aeries of numbers ihal 
be 3 :n with I, L 2, 3 5, S, 13, anrJ so on, where 
the two first numbers add up to the third 
[1-1 -2), the second and third numbers add 
up tu the leurh [1 I 2—3>, and so on. This 
sequence was devised by Leonardo Pisano 
(Fibonacci) a malhernatieian who lived in 
Pisa Italy, between 1170-and 1250. 

Geometry 

A etuay of physical shapes. Literally geometry 
means ":o measure the Earth. 

Hecta- 

100. 

Irrational 

hi mathematics, irrational numbers are those 
that cannot be represented as a fraction they 
yo on forever anti ever with no repealing pat¬ 
tern. 

Kilo- 

LOGO, 

Mathematics 

Based on *he Greek word mcmJhancin (to 
learn}, mathematics measures and describes 
the world with numbe: s and symbols. 


Milfi- 

1/1,0D0. 

Network 

An interconnected structure, group, or system 
of points ai.d lines. There are many types ol 
networks; computer networks, railroad net¬ 
works-, bridge networks, Internet networks, and 
sc cm 

Obelus 

The symbol " + *' used to indicate division. The 
word comes U out the Greek word obo'ios. for 
spJ or spike, a pointed stick used :cr cooking. 
The symbol has been jsed as a division 
sym t >ol s irtco around 1650. 

m (pj 

This number represents the ratio of circumfer¬ 
ence {tile distance around the circle) and 
diameter [the distance across the circle). This 
number is the same lor all circles, no matter 
what their size. 

Polygon 

A geometrical figure with three or more sides. 
The term polygon is fTon, I he Greek roots poll 
{many) ar.d goons (knees). Greeks thought cl a 
polygon as a shape of many angles, which 
leak like ben knees. 
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Prime number 

A number that is divisible by just two different 
numbers. I arid it sell. Seven is pi into because 
it can only be divided by 1 and 7. Eight is no: a 
prime number because besides 1 and 5. it is 
also divisible by 2 ar.d 4, The word prime 
comes from primus, the Latin word for "first," 

Probability 

The chances of something happening actu 

aLv, the ratio of the number of times it could 
* 

happen compared to the number of possible 
things that could happen. Tor example, when 
you throw dice, you have 1/6 chances of get¬ 
ting each particular number. 

Roman numerals 

Numerals 10), V 15), X (10), L (5U), C (100), D 
(5001, M (1,000), and so on, which were 
invented by the Romans and are still used 

today or. clocks and in a lew other cases, 

£ 

Solar system 

The sun, nine planets that revolve around it 
Mercury. Venus, Earth, Mars, Jupiter, Saturn, 
Uranus, Neptune, and Pluto—as well as all of 
their respective moons, comets, ar.d asteroids. 


Solidus 

The slanted bar 'V' used tar fractions and divi¬ 
sion. Duiing the Roman Empire, the solidus 
was a gold coin. On the reverse of the coin was 
a picture of a spear bearer, with the spear 
going from lower left to upper right. This spear 
became the symbol far fractions and division. 

Tallies 

Simple lines that each represent one object 
and are used for simple counting. 
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APPENDIX B 


Read All about It! 


Amin's Mysterious Multiplying Jar 

by Masaichiio and Milsumasa Anno {Philomel 
Books. 1933) 

Counting on Frank 

by Rod Clement (Gareth Stevens Publishing, 
1991} explores how you and your imagination 
can make counting wild! 

Easy Origami 

by John Montroll (Dover Publications, 1992!] 
shows you how to make basic origami folds 
and how to make fish, birds, boats, and 
windmills. 

Grandfather Tang's Story, A Tale Told 
with Tsngrams 

by Ann Temper! (Grown Publishers, 1390). 
Changing tangram pictures tell the story 
about two foxes and a dangerous game that 
might get one of them killed. 


The Greedy Triangle 

by Marilyn Burns {Scholastic, 1954). What if a 
dissatisfied triangle wanted more sides? hi 
this story, a triangle changes into a quadrilat¬ 
eral, then a pentagon, then a hexagon, and 
keeps growing. Will it ever be happy? Kind out 
by reading The Greedy Jhangle/ 

How Much Is a Million? 

by David M, Schwartz (Scholastic, 1905) shows 
a million, a billion, and a trillion in pictures 
of children, goldfish, and stars. I! you can 
imagine a million, then how much bigger is 
a billion? 

If You Made a Million 

by David M. S ah war t z {5 cholcrafc 1909). 

Read this book if you are curious to explore 
what a million dollars looks like and what it 

could buy! 
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Is a Blue Whale fhe Biggest Thing 
There (a? 

by Robert E. Wells (Albor Whitman & 

Comjxtny. 1993s,:reI cr:es your nr.: nd's idea 
about how b_u is reai/y big, from the blue 
whale to the size of the? universe. 

Jumfiftji 

by Chns Van At Is burg (Houghton Mifflin 
Company 1981). What if a roll of dice and a 
movo on the game board was real? Head and 
figure mr the probability of the next move. 

Tins l ook was made into a movie—did you 
see it? 

The King’s Chessboard 

by David Birch (Puffin Pied Pipe:, 1955), When 
a wise man asks the king to double his gifi of 
rice every day. can the king really grant die 
wise man’s re-guest? fj&ant how the power of 
doubling conv.noes l he king Shot the h . ruble 
wise mem has a lesson worthy even of kings. 

Math Curse 

by Jon 5c:esuktf and Lane Smfrh (Viking. 1995) 
imfigir.es what si would he like :f everything 
you .ook at turns into a math problem and you 
didn't like math. In this funny story the clever 
girl eventual’: breaks the ma'h curse. 


Origami, Plain and Simple 

by Robert Neale and Thomas I lull {St. 

Mailm's Press, 1994) is a great book for 
beginners—it even shows you how to make 
an entue chess fie' from paper. 

Romeo Numerals I to MM 

by Arthur Geiseit (Houghton Mifflin Company. 
1996). 

Sir Cumference arid fhe First Round Table 

by Cindy Neuschv/unde: (Charlesbridge 
Publishing, 1997). Jn this fun tale. King Arthur's 
knights try out a variety of shapes lor tables 
until a knight s son finds ike best solution. 

Whet’s Smaller Than a Pygmy Shrew? 

by Robert E. Wells (Albert Whitman & 
Company, 1995) can help you imagine how 
small is reafiv small—dav.n to a particle that 
is smaller than a molecule. 
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PUZZLE ANSWERS 


pytje ? * Roman Numerals 


C + (j 

tj 


Answer: CLOCK 

W+*jfi 

r-i 

H' 

+ 


dj-ern 

! 


Answer' WATCH 


page 5 * Hidden Numbers 

1, I tove my computer — when it works* 

Z. Beth reeked of smoke after sitting by 
the campfire. 

3 My mother Nkes to weigh tomatoes on every 
scate in the store. 

A. Annie was even early for school East week! 

5 . We can stuff our dirty backpacks in your tent. 

6. We like the mirrored maze room at the fun pork. 


page 6 * Practice Your Digits 


SV*T 

3 

3 

4 

2 

3 

4 
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1 

1 

2 

2 
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page4 ♦ When in Rome 
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1606 

14 61 

N\ 

A 

T 

U 

R 

1 r 

H 

149 

N 

922 41 

LI Z9 

8 

1606 

751 

U 1 

1 B 

E R 

S 


■ s- * *■ 

4 

_L„ 

2 

i 

2 

3 

4 

3 

3 

4 

2 

3 

4 

4 

2 

4 

m 

2 

4 

3 

3 

2 

1 

3 

2 

4 

w 

2 

2 

4 

2 

3 

4 

4 

i 

4 

i 

2 

fL« i 

6 


page 7 ■ On or Off? 

TOOTH T H-i R-T-Y 
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PUZZLE ANSWERS 


pages 10-11 • Making Sense of the Irrational page 12* Let's Get Packing 


DIGIT VALUE 

0 12345G789 



l Call Kelly Short fa" directing to State park. 


2 Suy sun block and bug spray. 


3 £he.ck the flashlight batteries. 


/\ Fill water battles, make snacks, and get chocolate! 


5 Pack ponchos and extra Socks 


^ r md binoculars and bird backs 


page 13 * See What I Mean? 
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page 16* Clock Math 


10 + 

12 = 

m 

li 

+ 4 - 

H 

3 

+ 4 - 

o 

8 

+ 3 = 

u 

10 

+ 9 ; 

0 

11 

- 3 = 

R 

1 

- 3 = 

T 

11 

-1 = 

T 

5 

- 2 = 

H 

12 + 

12 = 

Y 
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PUZZLE ANSWERS 


page 18 - Numbers with Direction 


14 

21 

13 

2 

5 

18 
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page 70 * Connect the Dots 


Do in 
order 

Addition 

Subtraction 

A . 

-3 + -5 = -8 

-3 --5 = 2 

B. 

.4 + 2= -2 

4--8= 2. 

c. 

-1 + 5= 4 

5-2=3 

0. 

4 + -8 = -4- 

- 4 - -2 = -2 

E. 

7 + -2= £, 

7 - '2 = 9 

F, 

-3 + 3 = 0 

-2 - -2 = O 

s. 

3 + 4 - 7 

-3-4 = -7 

H. 

-2 + -2= -4 

-1 -1 = -X 


£ 



page 21 * Magic Squares 

There is more than one way to complete the 
magic squares, but the solutions will be similar. 
Here is oneway of solving each magic square. 


Magic Square 5 Magic Square 10 


8 

3 

4 

16 

6 

8 

1 

5 

9 

2 

10 

18 

S 

7 

2 

12 

14 

4 


Mag ic Square 9 


15 

5 

7 

7 

9 

17 

til 

13 

3 


Magic Square 1 


4 

-1 

0 


-3 

1 

5 

2 

3 

-2 


Magic Square 0 


3 

-2 

-1 

-4 

0 

4 

1 

1 

2 

-3 


Magic Square 4X4 


16 

2 3 

13 

5 

11 10 

8 

9 

7 6 

12 

4 

14 15 

1 


pages 24-27 * 
Solve a Cross- 
Number Puzzle 



a 

^ Aft k - 
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page 28 * Cross Sums 



page 29 * It's My Favorite 



I LOVE TO ADD 


page 35 * Multiplication Boxes 


page 36 ■ Musical Math 


M3 

5J95 - 

13 

4j72“ 

3l5 

47 

7/175 

3JT4T 

ai 

44 

8jl68 

6/264 

33 

3! 

8/264 

6/186 


2.3 f4 

3/87 6j84 
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What comes before a tuba? 
Answer: A one-ba! 
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pegs'll • The Sieve of Eratosthenes 
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Prime Numbers: 2. 3,3,7, 11, 13, 17. 19, 23, 29, 31, 37, 
41. 43, 47. 53. 59, 61, 67, 71. 73, 79, 83, B9. 97 
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PUZZLE ANSWERS 


page45 * Squares and Radicals 

5- = 25; 6'- 36; T - 49; 8 3 - 64; 9* = 81; 1CF=100; 
11- = 121; 12- = 144; 13 3 = 169; 14^-196; IS- = 225; 
16 : ^256; l? 3 = 289; 18 -324; 19-=361; 20 ; = 40D 


page 46 ■ Goofy Gardener 



page47 * A Radical Sign 

^9 = 3; V16 = 4; \'25 = 5; v49 = 7; m'64 -8; 

vln=9;\Too = m 


page 48 * On Your Mark! 



p 

-3 + 4 


p 

4-2 


^ to go! 

4=^2 -2- for the show. 


1 for the money, 
7 for the show, 

3 to get ready, 

4 to go! 


page SO * How Four Can You Go? 

2 = (4x4v4)tV4 9 ~ 4 + 4 + {4 + 4) 

3=(4 + 4 + 4)^4 10 = 4x4-4 - V*4 

4 = Y (4 x 4 x 4) - 4 11 “ 44 + {\A + \4) 

5 = (4x4+4)+4 3 2= \(4x4x4) + 4 

6 , (4 + 4 + 4) + V4 1 3 = (44 : 4) t V4 

7 - 4 + [(4 + \'T) + S4 ] 14 = 4+4 + 4 + V? 

3 = 4 x 444+4 1 S - (4x 4) - (4 +4) 


page 51 ■ Yqut Number's Up 

t ONE STEP AT A TIME / HOLE IN ONE / A LONELY 
NUMBER 

2 TEA FOR TWO/DICE IN A MONOPOLY GAME 

3 LFTT1E PIGS/THREE MUSKETEERS 

4 QUARTERS IN A DOLLAR/4 PRIVET DRIVE (The 
Dur&leys' ad dress in Horry Potter) 

5 POI NT S ON A S TAR / Q LYM P FC Rl NGS / 5C MQQ L 
DAYS IN A WEEK 

6 HALT A DOZEN / LEGS ON AN INSECT 

7 DWA RV ES WITH SNOW W H ETE / DAYS EN A WE EK 

8 ARMS ON AN OCTOPUS/OUNCES IN A CUP / 
FIGURE S IN ICE SKATING / EIGHT SIDES ON A STOP 
SIGN 

9 CAT LIVES / PLANETS IN OUR SOLAR SYSTEM 

T£> FI N G E : RS OR TOES / COM M A N DM ENTS 

11 PLAYERS ON A FOOTBALL OR SOCCER TEAM / 

APOl 1011 MISSION TO THE MOON 

12 MONTHS IN A YEAR / NUMBERS ON A CLOCK FACE 

13 AN UNLUCKY NUMBER/STRIPES ON THE U.5 FLAG 

14 FEBRUARY 14 IS VALENTINE SDAY 

15 MINUTES IN A QUARTER OF AN HOUR 

16 OUNCES IN A POUND 

1 7 TlTL F OF A TEEN MAGAZINE / AMERICAN REVOLU¬ 
TION STARTED IN 1776 

IB H0LES ON A GOLF COURSE/AN AGE WHEN YO U 
A RC OL L> L NOU G H TO VOT E 

19 1984 (title of a book}/ BUILDING 19 (a dm nun! 
Store! 

20 FINGERS ANDTQES (all together }/20 THOUSAND 
LEAGUES UNDER THE SEA {title of a book! 

21 ANOTHER NAME FOR THE GAME OF Bl ACKMOt/ 
THE CENTURY WE ARE IN 

22 FEBRUARY 22 IS GEORGE WASHINGTON S 
BIRTHDAY 

23 M ECHAE L J 0 RDAN r S N UM BE R / C H RO M OSO M F S 
IN A HUMAN BEING 

24 HOURS IN A DAY/TWO DOZEN 

25 DECEMBER 25 IS CHRISTMAS DAY / A SILVER 
ANNIVERSARY 

50 U S. STATfcS/ S TAFTS ONTHF U-5- FI AG 
1 00 "ONE HUNDRED BOTTLES OF BEER ON THE WALL' 
SONG / PERFECT SCORE ON ATEST 
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page 54 ■ Shape Changers 

THREE SQUARE 

>craa vnAjrn 


meals a d a y i 

UDJHV J UJA 



page 55 * Six-Sided Math 



page 56 * Hide in Plain Sight 
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page 57 ■ Life of the Part/ 
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page 53 * Going Around in Circles 



page 61 * The Last Straw 

Tape the tips of three straws together to form a triangle 
that lies flat on the tapis. Now, take the remaining three 
straws and tape them so that one stands upright from 
each of the three corners. Finally, lean the three straws 
toward the center and tape all three tips together so 
that you have an open pyramid. This is called a'tetra 
hadron," and it is made up of one triangle lying flat on 
the table plus three more triangles for the upright side. 
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PUZZLE ANSWERS 


page 62 * Get to the Point! 



pages 64-65 * On a Treasure Hunt 
The Windy Hill 

1. Her father was afraid of ghosts and wouldn't 
want hi s money dose to the cemetery. Cross 
out the cemetery, 

2. Cash $ fee/e d/d nor Ate5m all dark places 
either. Crass out mine shaft, well, and cave, 

3. ff /)e burredf be money p it would be to rite 
north of his cabin. There are no under¬ 
ground hiding places left north of the 
cabin, so he must not have burled his 
money. Crosscut dinn bones. 

4. If he hid it abo aground, it wo uld be south of 
the cabin. Both the barn and the Lone Pine 
are north of the cabin, so cross those out. 

5. If he didn't hide it in the well, then fie didn't 
hide it in the windmill, either . He didn't hide it 
in the well [you've already crossed it out), so 
you can cross out the windmill as well. Now, 
the only other hiding place left is Windy HiU r 
which is the answer 


page 66 * A Square Deal 

4 2 4 3 1 3 4 2 4 
212434212 
1 2 4 3 2 3 4 2 3 
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4 

3 
1 
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4 3 2 1 2 3 4 1 
3 2 l Q 1 2 1 2 
1 2 3 4 1 
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2 

1 

2 


3 2 

4 3 2 3 4 2 3 


2 4 
4 


1 

X 


14 2 12 
3 14 2 4 


page 66 * The Domino Effect 



Dominoes work by matching the open numbers, so 
that a 1 goes next to a 1 r a 2 next to a 7, and so on. 
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PUZZLE ANSWERS 


page 67 * PktureThis 





page 75 ■ 

Star Power 


{ o '■ 


pages 76-77 * A Weighty Matter 

Blue whale 



page 73 * Measuring Your ZZZs 


pages 72-73 * Not by a Long Shot 
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page 74 * Hink Pinks 
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PUZZLE ANQWERS 


page 80 * Googols of Fun 

1 7-15-15-7*15*12 B-l-19 

A G 0_ O G _0 L_ HAS 

15 ■ 14-5 8*21-14-4-28’5*4 

ONE HU ND R E b 

26-5-18-15-19 

ZEROS 


page 81 * On Your Toes 




TWO 


FEET 

4 1 l o 


pages 84-85 * Logical Math 

1. The otherone is a nickel! 

2 . 99 +(9 4 9 ) =100 

3. 30 ; 1S ~ 2 and 2 -f 10= 12. Note:30 divided by 
half is not the same as TO divided in half. 

4. You have t h e th ree a p p I e s yo u too k awa y. 

5. "A pie in the face/' 

6. "One in a mfllion/ 

7. 'Six of o n e, Haifa d oze n of a n or h e r/ 

8. He weighs meat] 

page 86 * Moving Around 

Ga ry is m ov i ng to Bo s t on, Ha rry i s m e> vj ng to Da 11 a s, 
Larry is moving to Chicago, Mary is moving to 
Atlanta. 


page©/ + Taming Dragons 

__ Dayl Day 2 Day 3 Day 4 

Ruby Smokey Spitfire Forktall Bfaze 

Jade TorktaiJ Smokey Blaze Spitfire 

1 Sapphire Blaze Forktail Spitfire Smokey 

Topaz Spitfire Blaze Smokey Forktail 

page 87 * The Marriage Proposal 

Ruby can take out one pebble and "accidentally" 
drop it into the river. Then, she'll insist that the 
pebbJe was white. Since the other pebble in the 
purse is black, everyone has to assume that she 
dropped the white pebble—and she won't have to 
marry the sneaky prince! 

pages 88-89 * In the Land of Confusion 

Can you figure out who is a sage and who is a 
jester? Xavier and Zachary are sages, arid Yale is a 
jester. Hereistheexpianation; Xavier must bea sage 
because if he were a jester, he would Jre about it. 
Since Xavier isa sage, Yale isa jester—his daimthat 
Xavier Is lying is untaie. In turn, that means Zachary 
is telling the truth, so he isa sage. 

Are the boy and girl sages and/or jesters, and 
what color hair does each one have? They are 
both jesters; the boy has red hair and the girl has 
black hair, if the third statement is true, then either 
the first or the second statement must be untrue; 
but that's impossible—either they are both true or 
both untrue, sinceoneisaboyand theotherisagrrL 
That means the boy is a jester, which means that he 
is the one who said, "I'm a girl/ Therefore, the girl is 
also a jester, because she said, Tm a boy/ 
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PUZZLE ANSWERS 


pages 88-89 + In the Land of Confusion, continued 

What can you tell about him or his son? They are 
both sages. Let's Took at it this way; 

1. if the statement is true, then they are either 
both sages or jesters; since the father is telling the 
truth, they are both sages. 

2. If the statement Es false and the father Es a jester, 
his son mList be a sage, in which case the statement 
is not a lie. which means that the father cannot be a 
jester. 

That means the onty possible outcome is that 
they are both sages. 

Immediately, the sages cried: "Imposter! Arrest 
that manT'Why? If the King were a sage, he would 
say the truth, 'I'm a sage/ If the King were a jester, he 
would Ifeand say, Trn a sage. Sincethe King said,Tm 
a jestei;, he is neither a sage nor a jester, and is not a 
citizen of the Land of Confusion. 


pages £0-01 * Read the Numbers 
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page 9^ * Simple Symbols 

6 2 1 2 16 

-411 - 1 1 2 

2 10 10 4 

page92 ■* Buying Numbers 

The tustortier was buying numbers for herfrontdpor. 

page 93 * I Can't Find It! 

122131235 
223312141 
121252212 
231431425 
123423344 
415212133 
534124455 
122134512 
311243321 


page 93 * I Found It! 
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13 


page 98 * Who Owns That Car? 

Lookatthe license plate upside down, andyou'll see 
that the numbers spell out OLLtELEE. 


132 
























































PUZZLE ANSWERS 


page99 * Even and Odd 


pages 102-103 * Hidden Numbers, Etc, 
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page 100 * Get Out of Here 



page 101 * An Average Day 

One of the averages above is a mode. Which otic 

is it? Average Ice-cream flavor 
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5 AM? Le 
J. 
2 . 

3.. 

4.. 

D 

6, 

7. 

8 . 
9 

10 . 


I of:Teri;etf:t he^e. 

Put a pett : n. ^ych bog. 
V/fcjghjtfre flppfes, p Tease, 

It (i even) not cdd. 

See r I'vajgct mail. 

What if jO uj p bjjne; r i nqs? _ 

The pond is fifled w rfh ree ds. 
Thai; wqufd be nice! 

She is ta.<f near the edge' 

He hes a garn in East ^cn cord. 

D on'-t 'A'cTr/J pe huppyl 


page 106 * SpelluFator 


9.645 / 3 = (small, medium, or targe) 

3715. size 

142 x 5 - (petro?eur\) 

710, OIL 

1.879 x 3 * (what you walk on) 

5637, LFG5 

ID.CXXJ ~ 4,667 r {honey makers) 

S33S. BEES 

50,029 - 15.023 - (barnyard animal} 

35006, 6005E 

206 + 206 + 206 = {the opposite of tiny) 

G1S, BIG 

IBS.3Oft - IB 0,308 - (laugh m o sil'y way) 

37661b. OIOGLl 

10 * 13 = (not hard) 

73, U 

976 x Z x 2 - (an empty spore) 

3704, HOLE 
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PUZZLE ANSWERS 


page 107 * Calling Code 

1. IMA NUTT 

2. FRANKNSTEIN 

3. TED E BEAR 

4. TAFFY PULL 


5. DREW A BOAT 

6. SUMMER TIMF 

7. SANTA CLAUS 


page 109 * Practice Solving Networks 



page 110 * Number Patterns 

Sequence 1: +2 = 14 
Sequence 2: + 5 » 30 
Sequence 3: + 4 - 23 


Sequence4: 

Sequence 5; 


+ .V+7,+9, + 11, +13-49 
x2 = 9£ 

Sequenced: x3 = 243 

Sequence 7; 1, 1,2,3, 5,8, 13-1 + 1 = 2; I -i- 2 = 3;2 
+ 3 = 5; 3 + 5-8; 5 + 8=13;8 + 13 = 21 
Sequence 8; 1, 2, 6, 24, 120:1 x 2 = 2:2 x 3 = 6;6x4 
= 24;24 x 5 = 120,120 x6 = 720 


page 110 * Hopscotch Math 

Turn One = 98 points 

Turn Two - 96 points 

Turn Three - 94 points 

Turn Four ^92 points 

Add all four turns together to get 380, 


page 111 * Color My World 



page 111 * Crazy Quilting 

There are several ways you can color thi 
pa t tern —th i s is \ ust o n e way of do i n g it, 



page 112 * An Unsolved Mystery 

12-5 + 7 34=31+3 


14= 11 +3 
16 = T 1 +5 
20 = 1 3 * 7 


46 = 23 + 23 
58 = 53 + 5 
60 - 53 + 7 


24 = 11 f13 


134 



















PUZZLE ANSWERS 


fjage 113* Arou nd, and Around and Around We Go 


page 115 * Tho Very Last Cross-Number Puzzle 




page 1 14 * That's Just about Night 

Answers will vary. We chose to divide the field of 
daisies into 24 boxes. There are about 10 daisies in 
e ve r y box. Th e r e fo re, we e stim ate that t h ere a re 24 0 
daisies in the field pictured. 
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The Everything® 




Packed with tons of information, activities, and puzzles, 
the Everything Kids' books are perennial bestsellers that 
keep kids active and engaged. Each book is 8" x 9 ’A 1 ', 
144 pages, and two-color throughout. 

All this at the incredible price of $6.95! 


o u o 




The Everything Kids' Math Puzzles Rook 
1-58062-773-0 



The Everything Kids' Rugs Rook 
1-58062-892-3 

















The Everything Kids Baseball Book. 2nd Ed, 
1-58062-688-2 

The Everything' Kids' Cookbook 


The Everything Kids' Money Book 
1-58062-685-8 

The Everything Kids' Nature Book 


1-58062-658-0 


1-58062-684-X 


The Everything Kids' Joke Book 

1-58062-686-6 


The Everything Kids' Puzzle Book 

1-58062-687-4 


The Everything Kids' Monsters Book 
1 -58062-657-2 

The Everything Kids' Mazes Book 
1 -58062-5584 


The Everything'Kids' Science Experiments Book 

1-58062-557-6 

The Everything Kids' Soccer Book 

1-58062-642-4 



The Everything Kids' Travel Activity Book 

1-58062-641-6 
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The Everything ■ Bedtime Story Book 

by Mark Binder 

The ErerM fling Bedtime Story Book is a wonderfully original collection of KM) stories 
trial will delight the entire family. Accompanied by charming illustrations, the stories 
included are retold in cm exceptionally amusing style and are perfect for reading aloud. 
From familiar nursery rhymes to condensed American classics, this collection promises 
to promote sweet dreams, active imaginations, and quality family time, 
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The Everything Mother Goose Book 

by June Rif kin 

The Fn/yrhinif Mother Goose Book is a delightful collection of 300 nursery 
rhymes that will enteitain adults and children alike. These wonderful rhymes are 
easy for even young readers to enjoy—and great for readitig aloud, Each page 
is decorated with captivating drawings of beloved characters. Ideal for any age. 

The Everything Mother Goose Booh will inspire young readers and take par¬ 
ents on an enchanting trip down memory lane. 

1 2 490 l SiM p3$5S 





The Everything Fairy Tales Book 

by Amy Peters 

Take your children to magical lands where animals talk, mythical creatures 
wander freely, and good and evil come in every imaginable form, You 1 !! find 
all this and more in The Et&ryliiinrf Fairs Tales Book, an extensive collec¬ 
tion of 100 classic fairy tales This enchanting compilation features charming, 
original illustrations that guarantee creative i magi nations and quality family time 


Papertjc 1 - 
J 55052 3, 30* 


Available wherever books arc soldi 
To order, call 800-872-5627, or visit us at everytliing.com 

EvvijtKbvY * a rpasipra! trademark 03 Adams Media CtwpwylKJit. 























